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Specification 



Amino acid Derivatives 



[Field of the Invention] 

The present invention relates to an amino acid derivative of the 
formula (I), a process for the preparation thereof, and a pharmaceutical 
composition comprising it as an active ingredient. 

More particularly, it relates to amino acid derivatives of the formula (I) 



(wherein all the symbols are the same meanings as hereinafter described.), 
non-toxic salts thereof, and the hydrates thereof, processes for the preparation 
thereof, and N-type calcium channel blocker comprising them. 

[Background of the Invention] 

Calcium ion has been known as an intracellular messenger for signal 
transduction, and it is suggested that various physiological events are 
triggered by the elevation of intracellular calcium concentration. Calcium 
influx from extracellular fluid is one of the mechanisms for the elevation of 
intracellular calcium concentration. The gate of calcium influx is the voltage- 
dependent calcium channels. The voltage-dependent calcium channel is 
opened by the polarization of plasma membrane, and calcium ion influxes 
from extracellular fluid into the cell selectively through the channel according 
to the electrochemical gradient. The voltage-dependent calcium channels 
are classified into N-, L-, P-, Q- and T-type at present. It is known that L- and 
T-type calcium channels are distributed in the various tissues ubiquitously, 
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and especially, L-type calcium channel is enriched in the smooth muscle cells 
or the cardiac muscle cells. On the other hand, N- and P-type calcium 
channels are mainly located in the nervous system and related to the 
neurotransmitter release. This neurotransmitter is stored in synaptic vesicles 
of nerve terminals at resting state. When action potential by signal 
transmission on nerve is conducted in pre-synaptic fiber and reaches to the 
nerve terminal, the voltage-dependent calcium channels are activated and 
then, calcium ion influxes into the nerve terminals. By these mechanisms, 
synaptic vesicles are fused with pre-synaptic membrane, and 
neurotransmitters ^in the vesicles are released. The released 
neurotransmitters are related to signal transmission in synapse due to binding 
to their receptors in posi-synaptic membrane. From the above, an N-type 
calcium channel blocker is thought to be effective on various diseases 
induced by an excessive release of neurotransmitter. For example, it may be 
useful as agent for the prevention and/or treatment of cerebral infarct (J. Cereb. 
Blood Flow Metab., Vol. 17, 421-429, 1997), transient ischemic attack, 
encephalomyelopathy after cardiac operation, spinal angiopathy, 
hypertension with stress (Science., 23S, 57-61, 1988), neurosis or epilepsy etc. 
or agent for the treatment of pain (for example, acute pain, chronic pain, pain 
after operation, cancer pain, neuralgia, pain caused by infection etc.) (Pain, 60 t 
83-90, 1995). 

The venoms isolated from the genus Conus, o»-conotoxin GVIA, 
MVIIA, are well known as N-type calcium channel blockers. 

But, these o;-conotoxins are peptidic compounds, so it iVexpected 
that they have various problems (for example, they are not absorbed into the 
living body easily.). Therefore, there is a demand for arrangement of these 
blockers to non-peptidic compounds namely to small-molecule. There are 
some reports relate to small-molecule as follows: 

For example, it is described in the specification of Japanese Patent 
Kokai Hei 8-217671 that glycine derivatives of the formula (A) 



2 



R 1A CH (OCOR 2A ) CH 2 CONHCH 2 C0 2 H (A) 

(wherein R 1A and R 2 * are, same or different, C1-19 straight or branched alkyl, 
or C2-19 straight or branched alkenyl.) and salts thereof are N-type calcium 
channel blocker. 

It is described In the specification of EP 8051 47 that the compounds of 
the formula (B) 

b « a ^ X bB .<CR*R 1 «W-|-R 12B (B) 

R ] X " ( C R R )nB N B .^b 
R 36 R 6B 

(wherein R 1B is alkyl, R 2B is hydrogen, optionally substituted alkyl, optionally 
substituted aryl or optionally substituted heteroaryl, R 38 is hydrogen, CN, X B is 
bond or S0 2 , R* B , R 58 , R 68 , R 88 , R 98 and R ,0B are each hydrogen or alkyl, A B is 
CH 2 or Y B CO (in which Y B is bond.), R 7B is C-a substituent of amino acid or 
ester thereof, R 68 and R 78 together form C3-5 alkylene chain optionally 
substituted by C1- alkyl or hydroxy, or CH 2 -Z B -CH 2 (in which Z B is CO, S, SO, 
S0 2 .), R 7B and R 88 together form C3-5 alkylene chain optionally substituted by 
C1-4 alkyl or hydroxy, B B is CON(R 2,B ), mB is 0 ~ 2, R 11B is hydrogen or alkyl, 
R 12B is hydrogen, alkyl, optionally substituted aryl or optionally substituted 
heteroaryl, R 13B is alkyl, optionally substituted aryl, or optionally substituted 
heteroaryl, R 12S and R 13B together form C3-8 cycloalkyl.), the salts thereof, or 
the ester thereof are calcium channel modulator (necessary part is extracted in 
the explanation of the group.). 

Also, it is described in the specification of Japanese Patent Kokai Sho 
61-200950 that the compound of the formula (C) 



3 




(wherein Rp anfd R 1C each independently, is lower alkyl, aryl-lower alkyl or 
phenyl optionally substituted by one or more electron-withdrawing or electron- 
donating group, R 20 and R 30 each independently, is hydrogen, lower alkyl, 
aryl-lower alkyl or phenyl optionally substituted with one or more electron- 
withdrawing or electron-donating group, and nC is 1 ~4.) and pharmaceutical^ 
acceptable salts thereof are anti-convulsant agent. 

[Disclosure of the Invention] 

As the result of energetic investigations in order to find compounds 
possessing inhibitory action on N-type calcium channel, the present inventors 
have found that the purpose has been accomplished by the compound of the 
formula (I). Most of compounds of the formula (I) are new. 

The present invention relates to: 
1)an N-type calcium channel blocker comprising, as an active ingredient, an 
amino acid derivative of the formula (I) 




[wherein R 1 is 
1JC1-15 alkyl, 

2) 01-8 alkoxy, 

3) phenyl, 
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4) C3-8 cycloalkyl, . 

5) hetero ring, 

6) C1-4 alkyl substituted by phenyl, C3-8 cycloalkyl, or hetero ring, 

7) C1-4 alkoxy substituted by phenyl, C3-8 cycloalkyl, or hetero ring, or 

8) C2-4 alkenyl substituted by phenyl, C3-8 cycloalkyl, or hetero ring (with 
proviso that, all phenyl, C3-8 cycloalkyl and hetero ring in R 1 group may be 
substituted by 1 -3 of substituent selected from the following (i)~(xi); 

(i) C1-4 alkyl. 

(ii) C1-4 alkoxy, 

(iii) phenyl, 

(iv) phenoxy, 

(v) benzyioxy, 

(vi) -SR 5 (in which R 5 is hydrogen or C1-4 alkyl.), 

(vii) C2-5 acyl, 

(viii) halogen, 

(ix) C1-4 alkoxycarbonyl, 

(x) nitro, 

(xi) -NR 6 R 7 (in which R 6 and R 7 each independently, is hydrogen, 
C1-4 alkyl orC1-4 alkoxycarbonyl, or R 6 .and R 7 taken together with the 
nitrogen atom to which they are attached may represent 5-7 
membered saturated hetero ring containing another one nitrogen 
atom or one oxygen atom.).); 

A is bond, -CO- or -S0 2 -; 

R 2 is hydrogen or C1-4 alkyl optionally substituted by one phenyl; * 

D is C1-4 alkylene or C2-4 alkenylene; 

Eis 

1) -COO-, 

2) -OCO-, 

3) -CONR 8 - (in which R 8 is hydrogen orC1-4 alkyl.), 

4) -NR 9 CO- (in which R 9 is hydrogen or C1-4 alkyl.), 

5) -0-, 
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6) -S-, 

7) -SO-, 
y8)-S0 2 -, 

9) -NR 10 - (in which R 10 is hydrogen or C1-4 alkyl.), 

10) -CO-, 

11) -S0 2 NR 11 - (in which R 11 is hydrogen or C1 -4 alkyl.), or 

1 2) -NR 12 S0 2 - (in which R 12 is hydrogen or C1 -4 alkyl.); 
FPis 

1) carbocyclic ring, 

2) hetero ring, or 

3) C1-4 alkyl substituted by carbocyclic ring or. hetero ring (with proviso that, 
all carbocyclic ring and hetero ring in R 3 , may be substituted by 1-3 of 
substituent selected from the following (i)~(xi); 

(i) C1-4 alkyl, 

(ii) C1-4 alkoxy, 

(iii) phenyl, 

(iv) phenoxy, 

(v) benzyloxy, 

(vi) -SR 13 (in which R 13 is hydrogen or C1-4 alkyl.), 

(vii) C2-5 acyl, 

(viii) halogen, 

(ix) C1-4 alkoxycarbonyl, 

(x) nitro, 

(xi) -NR 14 R 1S (in which R 14 and R 1S each independently, is hydrogen, 
C1-4 alkyl orC1-4 alkoxycarbonyl, or R 14 and R 15 taken together with 
the nitrogen atom to which they are attached may represent 5-7 
membered saturated hetero ring containing another one nitrogen 
atom or one oxygen atom.).); 

J is -O- or-NR 16 - (in which R 16 is hydrogen or C1-4 alkyl.); 
R 4 is 

1)C1-8alkyl, 
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2) carbocyclic ring, , 

3) hetero ring, 

4) C1-8 alkyi substituted by 1-3 of substituent selected from the following 
(i)-(v); 

(i) carbocyclic ring, 

(ii) hetero ring, 

(iii) COOR 17 (in which R 17 is hydrogen or C1-4 alkyl substituted by one 
phenyl (in which phenyl may be substituted by C1-4 alkoxy.j, 

(iv) SR 18 (in which R 18 is hydrogen or C1 -4 alkyl.), 
(y) OR 19 (in which R 19 is hydrogen or C1-4 alkyl.), or 

when J represents -NR 16 - group, R 4 and R 16 taken together with the nitrogen 
atom to which they are attached may represent hetero ring (with proviso that, 
all carbocyclic ring and hetero ring, and hetero ring represented by R 4 and R 16 
taken together with the nitrogen atom to which they are attached may be 
substituted by 1 -3 of substituent selected from the following (xi) ; 

(i) C1-4 alkyl, 

(ii) C1-4 alkoxy, 

(iii) phenyl, 

(iv) phenoxy, 

(v) benzyloxy, 

(vi) -SR 20 (in which R 20 is hydrogen orC1-4 alkyl.), 

(vii) C2-5 acyl, 

(viii) halogen, 

(ix) C1-4 alkoxycarbonyl, * 

(x) nitro, 

(xi) -NR^R 22 (in which R 21 and R 22 each independently, is hydrogen, 
C1-4 alkyl or C1-4 alkoxycarbonyl, or R 21 and R 22 taken together with 
the nitrogen atom to which they are attached may represent 5-7 
membered saturated hetero ring containing another one nitrogen 
atom or one oxygen atom.).).], 

non-toxic salt thereof, or a hydrate thereof, and 
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c. 

* .V 

membered saturated hetero ring containing another one nitrogen 
atom or one oxygen atom.).); 
A is bond, -CO- or -SCy; 

R 2 is hydrogen or C1-4 alkyl optionally substituted by one phenyl; 

D is C1-4 alkylene or C2-4 alkenylene; 

Eis 

1) -COO-, 

2) -OCO-, 

3) -CONR 8 - (in which R 8 is hydrogen or C1-4 alkyl.), 

4) -NR 9 CO- (in which R 9 is hydrogen or C1-4 alkyl.), 

5) -0-, 

6) -S-, 

7) -SO-, 

8) -S0 2 -, 

9) -NR 10 - (in which R 10 is hydrogen orC1-4 alkyl.), 

10) -CO-, 

11) -S0 2 NR 11 -(in which R 11 is hydrogen orC1-4 alkyl.), or 

12) -NR 12 S0 2 - (in which R 12 is hydrogen orC1-4 alkyl.); 
R 3 is 

1) carbocyclic ring, 

2) hetero ring, or 

3) C1-4 alkyl substituted by carbocyclic ring or hetero ring (with proviso that, 
all carbocyclic ring and hetero ring in R 3 , may be substituted by 1~3 of 
substituent selected from the following (i)~(xi); * 

(i) C1-4 alkyl, 

(ii) C1-4 alkoxy, 

(iii) phenyl, 

(iv) phenoxy, 

(v) benzyloxy, 

(vi) -SR 13 (in which R 13 is hydrogen or C1-4 alkyl.). 

(vii) C2-5 acyl, 
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2) an amino acid derivative of the formula (I) 
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[wherein R 1 is 

1) C1-15 alkyl. 

2) C1 -8 alkoxy, 

3) phenyl, 

4) C3-8 cycloaikyl t 

5) hetero ring, 

6) C1-4 alkyl substituted by phenyl, C3-8 cycloalkyl, or hetero ring, 

7) C1-4 alkoxy substituted by phenyl, C3-8 cycloalkyl, or hetero ring, or 

8) C2-4 alkenyl substituted by phenyl, C3-8 cycloalkyl, or hetero ring (with 
proviso that, all phenyl, C3-8 cycloalkyl and hetero ring in R x group may be 
substituted by 1-3 of substituent selected from the following (i) ~ (xi) ; 

(i) C1-4 alkyl, 

(ii) C1-4 alkoxy, 

(iii) phenyl, 

(iv) phenoxy, 

^ (v) benzyloxy, 

(vi) -SR 5 (in which R 5 is hydrogen or C1-4 alkyl.), 

(vii) C2-5 acyl, 

(viii) halogen, 

(ix) C1-4 alkoxycarbonyl, 

(x) nitro, 

(xi) -NR 6 R 7 (in which R 6 and R 7 each independently, is hydrogen, 

C1 -4 alkyl or C1 -4 alkoxycarbonyl, or R 6 and R 7 taken together with the 
nitrogen atom to which they are attached may represent 5-7 
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(viii) halogen, 

(ix) C1-4 alkoxycarbonyl, 

(x) nitro, 

(xi) -NR 14 R 15 (in which R 14 and R 15 each independently, is hydrogen, 
C1 -4 alkyl or C1 -4 alkoxycarbonyl, or R 14 and R 15 taken together with 
the nitrogen atom to which they are attached may represent 5-7 
membered saturated hetero ring containing another one nitrogen 
atom or one oxygen atom.).); 

J is -O- or-NR 16 - (in which R 16 is hydrogen or C1-4 alkyl.); 
RMs 

1) C1-8 alkyl, 

2) carbocyclic ring, 

3) hetero ring, 

4) C1-8 alkyl substituted by 1-3 of substituent selected from the following 
(i)~(v); 

(i) carbocyclic ring, 

(ii) hetero ring, 

(iii) COOR 17 (in which R 17 is hydrogen or C1-4 alkyl substituted by one 
phenyl (in which phenyl may be substituted by C1-4 alkoxy.), 

(iv) SR 18 (in which R 18 is hydrogen or C1-4 alkyL), 

(v) OR 19 (in which R 19 is hydrogen orQ1-4 alkyl.), or 

when J represents -NR 16 - group, R 4 and R 16 taken together with the nitrogen 
atom to which they are attached may represent hetero ring (with proviso that, 
all carbocyclic ring and hetero ring, and hetero ring represented by R 4 and R 16 
taken together with the nitrogen atom to which they are attached may be 
substituted by 1-3 of substituent selected from the following (i)-(xi); 

(i) C1-4 alkyl, 

(ii) C1-4 alkoxy, 

(iii) phenyl, 

(iv) phenoxy, 

(v) benzyloxy, 
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(vi) -SR 20 (in which R 20 is hydrogen or C1-4 alkyl.), 

(vii) C2-5 acyl, 

(viii) halogen, 

(ix) C1-4 alkoxycarbonyl, 

(x) nitro, 

(xi) -NR^R 22 (in which R 21 and R 22 each independently, is hydrogen, 
C1-4 alkyl or C1-4 alkoxycarbonyl, or R 21 and R 22 taken together with 
the nitrogen atom to which they are attached may represent 5-7 
membered saturated hetero ring containing another one nitrogen 

atom or one oxygen atom.).). 

With proviso that, the following compounds (1)-(37) are excluded: 

(1) N-(2-amino-5-nitrophenyl)-3-benzyloxy-2-t-butoxycarbonylamino- 
propanamide, 

(2) N-phenyl-3-ben2yloxy-2-t-butoxycarbonylaminopropanamide, 

(3) N-(2-aminophenyl)-3-benzyloxy-2-t-butoxycarbonylaminopropanamide, 

(4) N-(4-nitrophenyl)-3-ben2yIoxy«2-t-butoxycarbonylaminopropanamide, 

(5) N«(adamantan-2-yl)-3-ben2yloxy-2-t"butoxycarbonylaminopropanamide, 

(6) N»(pyridin-4-yl)-3-ben2yloxy-2«t-butoxycarbonylaminopropanamide, 

(7) N*(2-aminophenyl)-3-ben2yloxy-2-t-butoxycarbonylaminobutanamide, 

(8) N-(4-nitrophenyl)-3-benzyloxy-2-t-butoxycarbonylaminobutanamide, 

(9) N-(3-bromo-4,5-dihydroisoxa2ol-5-ylmethyl)-3-benzyloxy-2-t- 
butoxycarbonylaminobutanamide, 

(10) N-methyl-N-(2 ) 6-dimethoxy-4-methylphenyI)-3-ben2yloxy-2-t- 
butoxycarbonylaminopropanamide, * 

(1 1 ) N-(4-nitrophenyl)-3-ben2ylthio-2-t-butoxycarbonylaminopropanamide l 

(12) N-(quinolin-6-yl)-3-behzylthio-2-t-butoxycarbonylaminopropanamide, 

(13) N-(2-aminophenyl)-3-ben2ylthio-2-t-butoxycarbonylaminopropanamide, 

(14) N-(adamantan-2-yl)-3-(3-ethoxycarbonylpyridin-2-ylthio)-2-t- 
butoxycarbonylaminopropanamide, 

(15) N-methyl-N-(2-ethoxyphenyl)-3-(3-methoxycarbonylpyridin-2-yl)-2-t- 
butoxycarbonylaminopropanamide, 
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(16) N-(4-methoxycarbonylphenyl)-3-benzytthio-2-ben2yloxycarbonylamino- 
propanamide, 

(17) N-(3-bromo-4,5-dihydroisoxazol-5-ylmethyl)-3-benzylthio-2-benzyloxy- 
carbonylaminopropanamide, 

(18) N-(2-methylphenyl)-3-benzylthio-2-benzyloxycarbonylaminopropan- 
amide, 

(19) N-(3-methylphenyI)-3-benzylthio-2-benzyloxycarbonylaminopropan- 
amide, 

(20) N-(4-methyIphenyl)-3-benzylthio-2-benzyloxycarbonyIaminopropan- 
amide, 

(21) N-phenyl-3-benzylthio-2-benzyloxycarbonylaminopropanamide, 

(22) N-(naphthalen-2-yl)-3-benzylthio-2-benzyloxycarbonylaminopropan- 
amide, 

(23) N»(naphthalen-1-yl)-3-benzylthio-2-benzyloxycarbonylaminopropan- 
amide, 

(24) N-benzyl-3-ben2ylthio-2-benzyloxycarbonylaminopropanamide, 

(25) N-(4-chlorophenyl)-3-benzylthio-2-benzyloxycarbonylaminopropan- 
amide, 

(26) N-(4-bromophenyl)-3-benzylthio-2-benzyloxycarbonylaminopropan- 
amide, 

(27) N-(4-nitrophenyl)-3-benzylthio-2-bGnzylpxycarbonylaminopropanamide, 

(28) N-(1 t 2,3 l 4-tetrahydronaphthaien-2yl)-3-benzylthio-2-(4-chlorobenzyloxy- 
carbonylamino)propanamide, 

(29) N-methyl-N-(2-ethoxyphenyl)-3-(3-methoxycarbonylpyridin-2-ylthio)-2- 
(3,4<jichlorophenylcarbonylamino)propanamide, 

(30) 3*cyclohexyIoxycarbonyl-2-t-butoxycarbonylaminopropanoic acid * 
4-nitrobenzyl ester, 

(31) 3*cyclohexyloxycarbonyl-2-t-butoxycarbonylaminopropanoic acid - benzyl 
ester, 

(32) 3-cycloheptyloxycarbonyI-2-t-butoxycarbonylaminopropanoic acid • 
benzyl ester, 



12 



(33) 3-cyclooctyloxycarbonyl-2-t-butoxycarbonylaminopropanoic acid • benzyl 
ester, 

(34) 3-(2-isopropyl-5-methylcyclohexyloxycarbonyl)-2-t-butoxycarbonylamino- 
propanoic acid • benzyl ester, 

(35) N-(benzyloxycarbonylmethyl)-3-(2-isopropyN5-methylcyclohexyloxy- 
carbonyl)-2-t-butoxycarbonylaminopropanamide, 

(36) 3-cyclohexyloxycarbonyI-2-benzyloxycarbonylaminopropanoic acid • 
benzyl ester, and 

(37) N-phenyl-2,3-bis(benzoylamino)propanamide.], 
non-toxic salt thereof,' or a hydrate thereof, and 

3) processes for the preparation of an amino acid derivative of the formula (I) 
and a non-toxic salt thereof. 

[Detailed explanation of the Invention] 

Unless otherwise specified, all isomers are included in the present 
invention. For example, alkyl, alkoxy, alkylene and alkenylene group include 
straight-chain 'or branched-chain ones. The double bond in alkenylene 
includes structure of configurations E, Z and EZ mixtures. The isomers 
(optical isomers) generated by asymmetric carbon atom(s) in branched alkyl, 
alkoxy, alkylene and alkenylene group are also included within the present 
invention. 

In the formula (l),C1-15 alkyl group represented by R 1 means methyl, 
ethyl, propyl, butyl, pentyl, hexyl, heptyl, octyl, nonyl, decyl, undecyl, dodecyl, 
tridecyl, tetradecyl, pentadecyl and the isomers thereof. 

In the formula (I), C1-8 alkoxy group represented by R 1 means methoxy, 
ethoxy, propoxy, butoxy, pentyloxy, hexyloxy, heptyloxy, octyloxy and the 
isomers thereof. 

In the formula (I), C3-8 cycloalkyl group represented by R 1 or C3-8 
cycloalkyl group as a substituent of C1 -4 alkyl, C1 -4 alkoxy or C2-4 alkenyl in 
R 1 group means cyclopropyl, cyclobutyl, cyclopentyl, cyclohexyl, cycloheptyl 
and cyclooctyl. 
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In the formula (I), C1-4 alkyl group represented by R 5 , R 6 , R 7 , R 8 , R 9 , R 10 t 
R 11 , R 12 ( R 13 , R 14 , R 15 , R 16 , R 18 , R 19 , R 20 , R 21 or R 22 means methyl, ethyl, propyl, 
butyl and the isomers thereof. 

In the formula (I), C1-4 alkyl group as a substituent of phenyl, C3-8 
cycloalkyl or hetero ring in R 1 group, C1-4 alkyl group as a substituent of 
carbocyclic ring or hetero ring in R 3 or R 4 group, or C1-4 alkyl group as a 
substituent of hetero ring represented by R 4 and R 16 taken together with the 
nitrogen atom to which they are attached means methyl, ethyl, propyl, butyl 
and the isomers thereof. 

In the formula (I), C1-4 alkyl substituted by phenyl, cycloalkyl or hetero 
ring represented by R 1 group means methyl, ethyl, propyl, butyl and the 
isomers thereof substituted by phenyl, C3-8 cycloalkyl or hetero ring. 

In the formula (I), C1-4 alkyl optionally substituted by one phenyl 
represented by R 2 group means methyl, ethyl, propyl, butyl and the isomers 
thereof optionally substituted by one phenyl. 

In the formula (l),Cl-4 alkyl substituted by one phenyl represented by 
R 17 group means methyl, ethyl, propyl, butyl and the isomers thereof 
substituted by one phenyl. 

In the formula (I), C1-4 alkyl substituted by carbocyclic ring or hetero 
ring represented by R 3 group means methyl, ethyl, propyl, butyl and the 
isomers thereof substituted by carbocyclic ring or hetero ring. 

In the formula (I), C1-4 alkoxy substituted by phenyl, C3-8 cycloalkyl or 
hetero ring means methoxy, ethoxy, propoxy, butoxy and the isomers thereof 
substituted by phenyl, C3-8 cycloalkyl or hetero ring. <* 

In the formula (I), C1-4 alkoxy as a substituent of phenyl, C3-8 
cycloalkyl or hetero ring in R 1 group, C1-4 alkoxy as a substituent of 
carbocyclic ring or hetero ring in R 3 or R 4 group, or C1-4 alkoxy as a 
substituent of hetero ring represented by R 4 and R 16 taken together with the 
nitrogen atom to which they are attached means methoxy, ethoxy, propoxy, 
butoxy and the isomers thereof. 

In the formula (I), C1-4 alkoxy as a substituent of phenyl in C1-4 alkyl 
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substituted by one^ phenyl in R 17 group means methoxy, ethoxy, propoxy, 
butoxy and the isomers thereof. 

In the formula (I), C2-4 alkenyl substituted by phenyl, cycloalkyl or 
hetero ring group means ethenyl, propenyl, butenyl and the isomers thereof. 

In the formula (I), C2-5 acyl as a substituent of phenyl, C3-8 cycloalkyl 
or hetero ring in R 1 group, C2-5 acyl as a substituent of carbocyclic ring or 
hetero ring in R 3 or R 4 group, or C2-5 acyl as a substituent of hetero ring 
represented by R 4 and R 16 taken together with the nitrogen atom to "which they 
are attached means acetyl, propionyl, butyryl, valeryl and the isomers thereof. 

In the formula (I), halogen as a substituent of phenyl, C3-8 cycloalkyl 
or hetero ring in R 1 group, or halogen as a substituent of carbocyclic ring or 
hetero ring in R 3 or R 4 group, or halogen as a substituent of hetero ring 
represented by R 4 and R 16 taken together with the nitrogen atom to which they 
are attached means fluoro, chloro, bromo and iodo. 

In the formula (I), C1-4 alkoxycarbonyl represented by R 6 , R 7 , R 14 , R 15 , 
R 2 ' or R 22 means methoxycarbonyl, ethoxycarbonyl, propoxycarbonyl, 
butoxycarbonyl and the isomers thereof. 

In the formula (I), C1 -4 alkoxycarbonyl as a substituent of phenyl, C3-8 
cycloalkyl or hetero ring in R 1 group, or C1-4 alkoxycarbonyl as a substituent 
of carbocyclic ring or hetero ring in R 3 or R 4 group, or C1-4 alkoxycarbonyl as a 
substituent of hetero ring represented by R 4 and R 16 taken together with the 
nitrogen atom to which they are attached means methoxycarbonyl, 
ethoxycarbonyl, propoxycarbonyl, butoxycarbonyl and the isomers thereof. 

In the formula (I), C1-4 alkylene represented by D group means 
methylene, ethylene, propylene, butylene and the isomers thereof. 

In the formula (I), C2-4 alkenylene represented by D group means 
ethenylene, propenylene, butenylene and the isomers thereof. 

In the formula (I), C1-8 alkyl represented by R 4 group means methyl, 
ethyl, propyl, butyl, pentyl, hexyl, heptyl, octyl and the isomers thereof. 

In the formula (I), C1-8 alkyl substituted by 1-3 of substituent selected 
from (i)~(v) represented by R 4 group means methyl, ethyl, propyl, butyl, pentyl, 



15 



hexyl, heptyl, octyl and the isomers thereof substituted by 1-3 of substituent 
selected from (i)^-(v). 

In the formula (I), 5-7 memebered saturated hetero ring optionally 
containing another one nitrogen atom or one oxygen atom represented by R 6 
and R 7 taken together with the nitrogen atom to which they are attachedand, 
by R 14 and R 15 taken together with the nitrogen atom to which they are 
attachedand or by R 21 and R 22 taken together with the nitrogen atom to which 
they are attached means pyrrolidine, piperidine, piperazine, morpholine, 
perhydroazepine etc. 

In the formula (l) f carbocyclic ring in R 3 or R 4 means C3-1 0 mono-, bi- 
and bridged carbocyclic ring. For example, C3-10 mono, bi and bridged 
carbocyclic ring includes cyclopropane, cyclobutane, cyclopentane, 
cyclohexane, cycloheptane, cyclooctane, cyclononane, cyclodecane, 
cyclopentene, cyclohexene, cyclopentadiene, cyclohexadiene, benzene, 
pentalene, indene, naphthalene, azulene, dihydronaphthalene, 
tetrahydronaphthalene, perhydronaphthalene, indan (dihydroindene), 
perhydroindene, bicyclopentane, bicyclohexane, bicycloheptane 
(bicyclo[2.2.1]heptane) t bicycloheptene (bicyclo[2.2.1]hept-2-ene), 
bicyclooctane, bicyclononane, bicyclodecane, adamantane etc. 

In the formula (I), hetero ring in R 1 , R 3 or R 4 group means a 5-15 
memebered unsaturated, partial saturated ,or saturated mono-cyclic or bi- 
cyclic hetero ring containing 1-2 nitrogen atom, 1-2 oxygen atom and/or one 
sulfur atom. For example, a 5-15 memebered unsaturated, partial saturated 
or saturated mono-cyclic or bi-cyclic hetero ring containing 1-2 nitrogen atom, 
1-2 oxygen atom and/or one sulfur atom includes pyrrotine, pyrrolidine, 
imidazoline, imidazolidine, pyrazoline, pyrazolidine, piperidine, piperazine, 
tetrahydropyrimidine, hexahydropyrimidine, tetrahydropyridazine, 
hexahydropyridazine, hexahydroazepine, dihydrofuran, tetrahydrofuran, 
dihydropyran, tetrrahydropyran, dihydrothiophene, tetrahydrothiophene, 
dihydrothiain (dihydrothiopyran), tetrahydrothiain (tetrahydrothiopyran), 
dihydroxazole, tetrahydroxazole, dihydroisoxazole, tetrahydroisoxazole, 
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dihydrothiazole, . tetrahydrothiazole, dihydroisothiazole, tetraisothiazole, 
morpholine, thiomorpholine, indoline, isoindoline, dihydroindazole, 
perhydroindazole, dihydroquinoline, tetrahydroquinoline, perhydroquinoline, 
dihydroisoquinoline, tetrahydroisoquinoline, perhydroisoquinoline, 
dihydrophthalazine, tetrahydrophthalazine, perhydrophthalazine, 
dihydronaphthyridine, tetrahydronaphthyridine, perhydronaphthyridine, 
dihydroquinoxaline, tetrahydroquinoxaline, perhydroquinoxaline, 
dihydroquinazoline, tetrahydroquinazoline, perhydroq'uinazoline, 
dihydrocinnoline, tetrahydrocinnoline, perhydrocinnoline, dihydrobenzoxazole, 
perhydrobenzoxazole, dihydrobenzothiazole, perhydrobenzothiazole, 
dihydrobenzimidazole, perhydrobenzimidazole, dihydrobenzoxazine, 
dioxaindan, benzodioxane, quinuclidine, pyrrole, imidazole, pyrazoie, pyridine, 
pyradine, pyrimidine, pyridazine, pyridazine, azepine, diazepine, furan, pyran, 
oxepin, oxazepine, thiophene, thiain (thiopyran), thiepin, oxazole, isoxazole, 
thiazole, isothiazole, oxadiazole, oxazine, oxadiazine, oxazepine, 
oxadiazepine, thiadiazole, thiazine, thiadiazine, thiazepine, thiadiazepine, 
indole, isoindole, benzofuran, isobenzofuran, benzothiophene, 
isobenzothiophene, indazole, quinoline, isoquinoline, phthalazine, 
naphthyridine, quinoxaline, quinazoline, cinnoline, benzoxazole, 
benzothiazole, benzimidazole, oxatetrahydrofuran, thiazolidinone, 
thiazolidinedione etc. 

In the formula (I), hetero ring represented by R 4 and R 16 taken together 
with the nitrogen atom to which they are attached means a 5-15 memebered 
unsaturated, partial saturated or saturated mono-cyclic orbi-cyclic h-etero ring 
necessarily containing one nitrogen atom and further containing one nitrogen 
atom, one oxygen atom and/or one sulfur atom. For example, a 5-15 
memebered unsaturated, partial saturated or saturated mono-cyclic or bi- 
cyclic hetero ring necessarily containing one nitrogen atom and further 
containing one nitrogen atom, 1-2 oxygen atom and/or one sulfur atom 
includes pyrroline, pyrrolidine, imidazoline, imidazolidine, pyrazoline, 
pyrazolidine, piperidine, piperazine, tetrahydropyrimidine, 
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hexahydropyrimidine, tetrahydropyridazine, hexahydropyridazine, 
hexahydroazepine, tetrahydroxazole, tetrahydroisoxazole, tetrahydrothiazole, 
tetrahydroisothiazole, morpholine, thiomorpholine, indoline, isoindoline, 
dihydroindazole, perhydroindazole, dihydroquinoine, tetrahydroquinoline, 



perhydroquinoline, 

perhydroisoquinoline, 

perhydrophthalazine, 

perhydronaphthyridine, 

perhydroquinoxaline, 

perhydroquinazoline,. 

perhydrocinnoline, 



Hih\/W mhon-7r»thia*7nlQ 
w...jr~. w^^... — 



dihydroisoquinoline, 

dihydrophthalazine, 
dihydronaphthyridine, 
dihydroquinoxaline, 
dihydroquinazoline, 
dihydrocinnoline, 
dihydrobenzoxazole, 



norh\/Hrnhon7nthin7n!p 
r w * ■ ■ j * » 



tetrahydroisoquinoline, 
tetrahydrophthalazine, 
tetrahydronaphthyridine, 
tetrahydroqbinoxaline, 
tetrahydroquinazoline, 
tetrahydrocinnoline, 
perhydrobenzoxazole, 
dihydrobenzimidazole* 
perhydrobenzimidazole, pyrrole, imidazole, pyrazole, indole, isoindole, 
indazole, benzimidazole etc. 

Preferred R 1 is C1-8 alkoxy, phenyl, C3-8 cycloalkyl, hetero ring, or 
C1-4 alkyl substituted by phenyl, C3-8 cycloalkyl or hetero ring. Particularly, 
preferred R 1 is hetero ring. 

Preferred A is bond or -CO-. Particularly, preferred A is -CO-. 
Preferred E is -COO-, -0-, -S-, -SO- or -S0 2 -. Particularly, preferred E 

is -S-. 

Preferred carbocyclic ring represented by R 3 and carbocyclic ring as 
substituent of C1 -4 alkyl in R 3 is C3-1 0 cycloalkyl represented by cyclobutane, 
cyclopentane, cyclohexane, cycloheptane, cyclooctane, cyclononane and 
cyclodecane. Particularly, preferred carbocyclic ring is cyclop§ntane or 
cyclohexane. 

Preferred J is -NR 16 - (in which R 16 is the same meaning as 
hereinbefore described.). 

Preferred R 4 is carbocyclic ring, hetero ring, or C1-8 alkyl substituted 
by carbocyclic ring or hetero ring. Particularly, preferred R 4 is C1-8 alkyl 
substituted by carbocyclic ring. 
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[Salts] 

In the present invention, non-toxic salts includes all such salts. 

For example, the compounds of the present invention of the formula (I) 
maybe converted into the corresponding salts by known method. Non toxic 
and water-soluble salts are preferable. Suitable salts include the salts of 
alkalimetal (sodium, potassium etc.), alkaline-earth metal (calcium, 
magnesium etc.), ammonium salts, salts of organic amine which is 
pharmacoligically permitted (tetramethyl ammonium, triethylamine, 
methylamine, dimethylamine, cyclopentylamine, dicyclohexylamine, 
benzylamine, phenetylamine, piperidine, monoethanolamine, diethanolamine, 
tris(hydroxymethyl)amine, lysine, arginine, N-methyl-D-gulcamine etc.). 

The compounds of the present invention of the formula (I) may be 
converted into the corresponding acid-addition salts by known method. Non 
toxic and water-soluble salts are preferable. Suitable acid-addition salts 
include the salts with inorganic acids such as hydrochloric acid, hydrobromic 
acid, sulphonic acid, phosphonic acid, nitric acid and the salts with organic 
acids such as acetic acid, trifluoro acetic acid, lactic acid, tartaric acid, oxalic 
acid, fumaric acid, maleic acid, citric acid, benzoic acid, methanesulfonic acid, 
ethanesulfonic acid, benzenesulfonic acid, toluenesulfonic acid, isethionic 
acid, glucuronic acid and gluconic acid. 

The compounds of the present invention of the formula (I) or salts 
thereof may be converted into a corresponding hydrate by known methods. 

In the compounds of the formula (I), preferred compounds are as 
follows: * 
the compound of the formula (la) 




O 
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(wherein all the symbols are the same meanings as hereinbefore described.), 
the compound of the formula (lb) 




O 



(wherein all the symbols are the same meanings as hereinbefore described.), 
the compound of the formula (Ic) 




(wherein all the symbols are the same meanings as hereinbefore described.), 
the compound of the formula (Id) 




O 



(wherein all the symbols are the same meanings as hereinbefore described.), 
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the compound of the formula (le) 




(wherein all the symbols are the same meanings as hereinbefore described.), 
the compound of the formula (If) 




(If) 



O 



(wherein all the symbols are the same meanings as hereinbefore described.), 
the compound of the formula (Ig) 




(wherein all the symbols are the same meanings as hereinbefore described.), 
the compound of the formula (Ih) 
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r. 




(wherein all the symbols are the same meanings as hereinbefore described.), 
non-toxic salts thereof or the hydrates thereof. 

The concrete compounds are ones shown in the following Tables 1-40, 
non-toxic salts thereof and the hydrates thereof and ones described in 
Example. Also, the following concrete compounds include the isomers 
generated by asymmetric carbon atorn(s), i.e., R, S and RS form. In the 
following each Table, Me is methyl, Boc is t-butoxycarbonyl, i-Bu is isobutyl, Ac 
is acetyl. 
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24 




25 




26 




27 




29 




33 




34 




35 




37 




38 




39 




40 




44 




47 




49 




50 




53 




54 




56 




59 
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[Processes for the Preparation thereof] 

(a) For the compounds of the formula (I), those in which E is -COO-, -OCO-, 
-CONR 8 -, -NR 9 CO-, -0-, -S-, or -CO-, i.e., the compounds of the formula (l-A) 



D — E 1 — R 3 " 1 



R 1 " 1 — A. 



'N 




J— R 4 - 1 (l-A) 



(wherein R 1 * 1 is the same meaning as hereinbefore described for R\ provided 
that amino group which is comprised in the group represented by R 1 * 1 may be 
protected, if necessary, and R 3 " 1 is the same meaning as hereinbefore 
described for R 3 , provided that amino group which is comprised in the group 
represented by R 3 " 1 may be protected, if necessary, and R 4 " 1 is the same 
meaning as hereinbefore described for R 4 , provided that -COOH, hydroxy or 
amino group which is comprised in the group represented by R 4 " 1 may be 
protected, if necessary, and E 1 is -COO-, -OCO-, -CONR 8 -, -NR 9 CO-, -0-, -S- or 
-CO-, and the other symbols are the same meanings as hereinbefore 
described.) may be prepared by amidation or esterification of a compound of 
formula (II) 



D — E 1 — R 3 " 1 




(wherein all the symbols are the same meanings as hereinbefore described.) 
with a compound of formula (III) 

J 2 R 4 - 1 (HI) 
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(wherein J 2 is -OH, -NHR 16 or hetero ring containing NH group (this hetero ring 
is the same meaning as hereinbefore described for hetero ring represented by 
R 4 , R 16 and nitrogen atom which R 4 and R 16 are bound to, together.), and the 
other symbol is the same meaning as hereinbefore described.), or 
by amidation or esterification of a compound of formula (IV) 



D-E 2 



R 1 ' 1 — A, 



I 

R2 




J— R 4 * 1 (IV) 



(wherein E 2 is -COOH, -NHR 9 or -OH, and the other symbols are the same 
meanings as hereinbefore described.) 
with a compound of formula (V) 

E 3 R 3 ' 1 (V) 



(wherein E 3 is -OH, -NHR 8 or -COOH, and the other symbol is the same 
meaning as hereinbefore described. ). 

The above amidation is known per se and can be carried out by, for 
example: 

(1) ijsing an acid haride, v 

(2) using a mixed acid anhydride, 

(3) using a condensing agent etc. 

Each of those methods can be carried out, for example, as follows: 
(1) the method using an acid halide may be carried out, for example, by 
reacting a carboxylic acid with an acid halide (e. g., oxalyl chloride, thionyl 
chloride etc.) in an organic solvent (e.g., chloroform, methylene chloride, 
diethyl ether, tetrahydrofuran, ethyl acetate etc.) or without a solvent at from 
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-20°C to the reflux temperature, and then by reacting the acid halide obtained 
with an amine in the presence of a tertiary amine (e, g., pyridine, triethylamine, 
dimethylaniline, dimethylaminopyridine, N-methylmorpholine etc.) in an 
organic solvent (e. g., chloroform, methylene chloride, diethyl ether, 
tetrahydrofuran etc.) at 0°C ~ 40°C, 

(2) the method using a mixed acid anhydride may be carried out, for example, 
by reacting a carboxylic acid and an acid halide (e. g., pivaloyl chloride, tosyl 
chloride, mesyl chloride, ethyl chloroformate, isobutyl chloroformate etc.) in the 
presence of a tertiary amine (e. g., pyridine, triethylamine, dimethylaniline, 
dimethylaminopyridine, N-methylmorpholine etc.) in an organic solvent (e. g., 
chloroform, methylene chloride, diethyl ether, tetrahydrofuran etc.) or without a 
solvent at -20°C ~ 40°C, and then by reacting the mixture of acid anhydride 
obtained with a corresponding amine in an organic solvent (e. g., chloroform, 
methylene chloride, diethyl ether, tetrahydrofuran etc.), at 0°C ~ 40°C, 

(3) the method using a condensing agent (e. g., 1 ,3-dicycIohexylcarbodiimide 
(DCC), 1 -ethyl-3-[3-(dimethylamino)propylJcabodiimide (EDC), 2-chloro-1 - 
methylpyridinium iodide, 1 .V-carbonyldiimidazole (GDI) etc.) may be carried 
out, for example, by reacting a carboxylic acid with an amine using a 
condensing agent in the presence or absence of a tertiary amine (e. g M 
pyridine, triethylamine, dimethylaniline, dimethylaminopyridine etc.), in the 
presence or absence of 1-hydroxybenzotriazole (HOBt) in an organic solvent 
(e. g., chloroform, methylene chloride, dimethyl formamide, diethyl ether, 
tetrahydrofuran etc.) or without a solvent at 0°C ~ 40°C. 

The reactions (1), (2) and (3) hereinbefore described may be 
preferably carried out in an atmosphere of inert gas (e. g., argon, nitrogen etc.) 
under anhydrous conditions. 

The above esterifi cation is known perse and can be carried out by, for 
example: 

(1) using an acid haride, 

(2) using a mixed acid anhydride, 

(3) using a condensing agent etc. 
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Each of those methods can be carried out, for example, as follows: 

(1) the method using an acid halide may be carried out, for example, by 
reacting a carboxylic acid with an acid halide (e. g M oxalyl chloride, thionyl 
chloride etc.) in an organic solvent (e.g., chloroform, methylene chloride, 
diethyl ether, tetrahydrofuran ethyl acetate etc.) or without a solvent at from 
-20°C to the reflux temperature, and then by reacting the acid halide obtained 
with an alcohol in the presence of a tertiary amine (e. g., pyridine, 
triethylamine, dimethylaniline, dimethylaminopyridine, N-methylmorpholine 
etc.) in an organic solvent (e. g., chloroform, methylene chloride, diethyl ether, 
tetrahydrofuran etc.) at 0°C ~ 40°C, 

(2) the method using a mixed acid anhydride may be carried out, for example, 
by reacting a carboxylic acid and an acid halide (e. g„ pivaloyl chloride, tosyl 
chloride, mesyl chloride, ethyl chloro formate, isobutyl chloroformate etc.) in the 
presence of a tertiary amine (e. g., pyridine, triethylamine, dimethylaniline, 
dimethylaminopyridine, N-methylmorpholine etc.) in an organic solvent (e. g M 
chloroform, methylene chloride, diethyl ether, tetrahydrofuran etc.) or without a 
solvent at -20°C - 40°C, and then by reacting the mixture of acid anhydride 
obtained with a corresponding alcohol in an organic solvent (e. g., chloroform, 
methylene chloride, diethyl ether, tetrahydrofuran etc.), at 0°C ~ 40°C, 

(3) the method using a condensing agent (e. g M 1 ,3-dicyclohexylcarbodiimide 
(DCC), 1-ethyl-3-[3-(dimethyIamino)propyl]cabodiimide (EDC), 2-chloro-1- 
methylpyridinium iodide, 1 ,1'-carbonyIdiimidazole (CDI) etc.) may be carried 
out, for example, by reacting a carboxylic acid with an alcohol using a 
condensing agent in the presence or absence of a tertiary amine (e. g., 
pyridine, triethylamine, dimethylaniline, dimethylaminopyridine etc.), in the 
presence or absence of 1-hydroxybenzotriazole (HOBt) in an organic solvent 
(e. g., chloroform, methylene chloride, dimethyl formamide, diethyl ether, 
tetrahydrofuran etc.) or without a solvent at 0°C ~ 40°C. 

The reactions (1), (2) and (3) hereinbefore described may be 
preferably carried out in an atmosphere of inert gas (e. g., argon, nitrogen etc.) 
under anhydrous conditions. 
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Also, for the'compounds of the formula (l-A), those in which E is -S-, 
i.e., the compounds of the formula (l-A-1) 



D— S — R 3 " 1 




(wherein all the symbols are the same meanings as hereinbefore described.) 
may be prepared by the reaction of a compound of formula (VI) 



D— SH 




(wherein all the symbols are the same meanings as hereinbefore described.) 
with a compound of formula (VII) 

X R 3 ' 1 (VII) 

(wherein X is halogen, and the other symbols is the same meaning as 
hereinbefore described.). „ 

The reaction of a compound of formula (VI) with a compound of 
formula (VII) is known per se and can be carried out, for example, in an 
organic solvent (e.g., dimethylformamide, acetone etc.), in the presence of 
base (e.g., potassium carbonate etc.), at 0°C - 40°C. 

(b) For the compounds of the formula (I), those in which E is -SO-, -S0 2 - ( i.e., 
the compounds of formula (l-B) 
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R 4 * 1 (I-B) 



(wherein E 4 is -SO- or -S0 2 - and the other symbols are the same meanings as 
hereinbefore described.) may be prepared by the oxidation of a compounds of 
formula (l-A) wherein E is -S-. 

The above oxidation is known perse, and in case of the oxidation from 
sulfide group to sulfoxide group, for example, it can be carried out in an 
organic solvent (e.g., methylene chloride, chloroform, benzene, hexane, t-butyl 
alcohol etc.), in the presence of 1. equivalent of oxidizing agent (e.g., hydrogen 
peroxide, sodium periodate, acyl nitrite, sodium perborate, peracid (e.g., m- 
chloroperbenzoic acid, peracetic acid etc.) etc.), in a few minutes, at -78°C to 
0°C. 

Also, in the case of the oxidation from sulfide group to" sulfone group, 
for example, it can be carried out in an organic solvent (e.g., methylene 
chloride, chloroform, benzene, hexane, t-butyl alcohol etc.), in the presence of 
an excess amount of oxidizing agent (e.g., hydrogen peroxide, sodium 
periodate, potassium pemanganate, sodium perborate, potassium hydrogen 
peroxosulfate, peracid (e.g., m-chloroperbenzoic acid, praceticacid etc.) etc.), 
in at few hours, at -78°C ~ 40°C. 

(c) For the compounds of the formula (I), those in which E is -NR 10 -, i.e., the 
compounds of the formula (l-C) 
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(wherein all the symbols are the same meanings as hereinbefore described.) 
may be prepared by the reaction of a compound of formula (VIII) 

D— CHO 
R 1 * 1 — Js^ ^J— R 4 " 1 (VIII) 

R O 

(wherein all the symbols are the same meanings as hereinbefore described.) 
with a compound of formula (IX) 

NHR 10 R 3 " 1 (IX) 

(wherein all the symbols are the same meanings as hereinbefore described,). 

The reaction of a compound of formula (VIII) with a compound of 
formula (IX) is known perse, and may be carried out, for example, in an 
organic solvent (e.g., methanol, ethanol etc.), using reducing agent (e.g., 
sodium cyanoborohydride, sodium borohydride etc.), in the presence or 
absence of pH modulator (e.g., acetic acid etc.), at 0°C ~ 40°C. 

(d) For the compounds of the formula (I), those in which E is-S0 2 NR 11 -,i.e.,the 
compounds of the formula (l-D) 
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D — S0 2 NR l1 — R 




(wherein all the symbols are the same meanings as hereinbefore described.) 
may be prepared by the reaction of a compound of formula (X) 



D — S0 3 Na 




(wherein all the symbols are the same meanings hereinbefore described.) 
with a compound of formula (XI) 

NHR 11 — R 3 " 1 (XI) 

(wherein all the symbols are the same meanings as hereinbefore described.). 

The reaction of a compound of formula (X) with a compound of formula 
(XI) is known per se, and may be carried out, for example, by reacting a 
compound of formula (X) with an acid halide (e.g., oxalyl chloride, thionyl 
chloride, sulfulyl chloride etc.) in an organic solvent (chloroform, methylene 
chloride, diethyl ether, tetrahydrofuran etc.) in the presence of base (e.g., 
triphenylphosphine etc.) at -20°C to the reflux temperature, and then by 
reacting the compound thus obtained with a compound of formula (XI) in the 
presence of a tertiary amine (e.g., pyridine, triethylamine, diethylamide, 
diethylaminopyridine etc.), in an organic solvent (e.g., chloroform, methylene 
chloride, diethyl ether, tetrahydrofuran etc.), at 0°C ~ 40°C. 

(e) For the compounds of the formula (I), those in which E is -NR 12 S0 2 -, i.e., the 
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compounds of the formula (l-E) 



R 1 " 1 — A, 



A- 



D — NR 12 S0 2 — R 3 ' 1 

J— R 4 " 1 (I-E) 




(wherein all the symbols are the same meanings as hereinbefore described.) 
may be prepared by the reaction of a compound of formula (XII) 



H MUD 

VJ ill ii i 



12 



R 1 " 1 — A, 



I 

R 2 




J — R 4 " 1 (XII) 



(wherein all the symbols are the same meanings as hereinbefore described.) 
with a compound of formula (XIII) 

X S0 2 R 3 ' 1 (XIII) 

(wherein X is halogen, and the other symbol is the same meaning as 
hereinbefore described.). 

The reaction of a compound of formula (XII) with a compound of 
formula (XIII) may be carried out, for example, in organic solvent (e.g., 
chloroform, methylene chloride, diethyl ether, tetrahydrofuran etc.), in the 
presence of a tertiary amine (e.g., pyridine, triethylamine, dimethylaniline, 
dimethylaminopyridine etc.), at 0°C - 40°C. 

(f) For the compounds of the formula (I), those in which A is -CO- or-S0 2 -, i.e., 
the compounds of the formula (l-F) 
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(wherein A 1 is -CO- or -S0 2 - and the other symbols are the same meanings as 
hereinbefore described) 

may be prepared by amidation or sulfonamidation of a compound of formula 
(XIV) 



D— E — R 3 - 1 




(wherein all the symbols are the same meanings as hereinbefore described.) 
with a compound of formula (XV) 

R 1-1 A 2 (XV) 

(wherein A 2 is -COOH or-S0 3 H, and the other symbol is the same meaning as 
hereinbefore described.). 

Sulfonamidation is known perse, and can be carried out, for example, 
by reacting a sulfonic acid with an acid halide (e.g., oxalyl chloride, thionyl 
chloride, phosphorus pentachloride, phosphorus trichloride etc.) in an inert 
organic solvent (e.g., chloroform, methylene chloride, diethyl ether, 
tetrahydrofuran etc.) or without a solvent at -20°C to the reflux temperature, 
and then by reacting the sulfonyl halide obtained with a tertiary amine (e.g., 
pyridine, triethylamine, dimethylaniline, dimethylaminopyridine etc.) in an inert 
organic solvent (e.g., chloroform, methylene chloride, diethyl ether, 
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tetrahydrofuran etc.) at 0°C ~ 40°C. 

Also, arnidation may be carried out by the same method as 
hereinbefore described. 

(g) For the compounds of the formula (I), those in which A is bond, R 1 is C1-4 
alkyl substituted by phenyl, C3-8 cycloalkyl, or hetero ring, i.e., the compounds 
of the formula (l-G) 



(wherein R 1 " 2 is C1-4 alkyl substituted by phenyl, C3-8 cycloalkyl, or hetero 
ring (when amino group exists as a substituent of each ring, it may be 
protected, if necessary.), and the other symbols are the same meanings as 
hereinbefore described.) 

may be prepared by the reaction of a compound of formula (XIV) 



(wherein all the symbols are the same meanings as hereinbefore described.) 
with a compound of formula (XVI) 



R i-3 CHQ (XVI) 

(wherein R'* 3 is phenyl, C3-8 cycloalkyl, hetero ring, or C 1-3 alkyl substituted 



D — E — R 



,3-1 





3-1 



by phenyl, C3-8 cycloalkyl or hetero ring (when amino group exists as a 
substituent of each ring, it may be protected, if necessary.)). 

This reaction can be carried out by the same method in the reaction of 
a compound of formula (VIII) with a compound of formula (IX), as hereinbefore 
described. 

(h) For the compounds of the formula (I), those in which R 1 is hetero ring, or 
CI -4 alkyl substituted by hetero ring, and a substituent of such a hetero ring is 
C2-5 acyl or Ct-4 alkoxycarbonyl, i.e., the compounds of the formula (l-H) 



(wherein R 23 is bond or C1-4 alkylene, R 24 is C1-4 alkoxycarbonyl or C2-5 acyl, 
R 25 is C1-4 alkyl, C1-4 alkoxy, phenyl, phenoxy, benzyloxy, -SR 5 , halogen, 
nitro or -NR 6 R 7 , n is 0 ~2, 



is the same meaning as hereinbefore described for hetero ring in R\ provided 
that it contains at least one nitrogen atom. Also, when amino group exists in 
a substituent represented by R 25 , it may be protected, if necessary, and the 
other symbols are the same meanings as hereinbefore described.) 
may be prepared by the amidation of a compound of formula (XVII) 



D — E — R 



,3-1 




J — R 4 " 1 (I-H) 
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(wherein all the symbols are the same meanings as hereinbefore described.) 
with a compound of formula (XVIII) 

r 24 — oh (xvni) 

(wherein R 24 is the same meaning as hereinbefore described.) 

The amidation can be carried out by the same method as hereinbefore 
described. 

(i) In the compounds of the formula (I), the compounds of formula (l-l) 




(wherein R 1 " 4 , R 3 " 2 and R 4 " 2 are the same meanings as hereinbefore described 
for R\ R 3 , R\ respectively, provided that at least one of R 1 * 4 , R 3 " 2 ancJ R 4 ' 2 is a 
group containing -COOH, hydroxy or amino group, and the other symbols are 
the same meanings as hereinbefore described.) 

may be prepared by the deprotection under alkaline conditions, the 
deprotection under acidic conditions and/or hydrogenolysis of the above 
compound of formulae ((-A), (l-A-1), (l-B), (l-C), (l-D), (l-E), (l-F), (l-G) or (l-H). 

The deprotection under alkaline conditions is known per se, and may 
be carried out, for example, in an organic solvent (e.g., methanol, 
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tetrahydrofuran, dioxane etc.), using an alkali metal hydroxide (e.g., sodium 
hydroxide, potassium hydroxide, lithium hydroxide etc.), an alkaline earth 
metal hydroxide (e.g., calcium hydroxide etc.) or a carbonate (e.g., sodium 
carbonate, potassium carbonate etc.), an aqueous solution thereof or a 
mixture thereof at 0°C - 40°C. 

The de protection under acidic conditions is known perse, and may be 
carried out, for example, in an organic solvent (e.g., methylene chloride, 
chloroform, dioxane, ethyl acetate, anisole etc.) or without a solvent, using an 
organic acid (e.g., trifluoroacetic acid, methanesulfonic acid, trimethylsilyl 
iodide etc.), or an inorganic acid (e.g., hydrogen chloride etc.) or a mixture 
thereof (e.g hydrobrcmoacetic acid etc.) at 0°C ~ 90°C. 

The hydrogenolysis is known per se, and may be carried out, for 
example, in an- organic solvent. (e.g., tetrahydrofuran, dioxane, diethyl ether, 
ethyl acetate, methanol, ethanol etc), in the presence of a catalyst (e.g., 
palladium carbon, palladium, palladium hydroxide, palladium acetate, 
palladium black, platinum black, nickel, Raney-nickel etc.), at ordinary or 
elevated pressure under an atmosphere hydrogen gas, at 0°C~ 80°C. 

It should be easily understood by those skilled in the art that the 
carboxy or hydroxy protecting group are not only t-butyl group or benzyl group 
but any group which can be easily and selectively eliminated can be used in 
the present invention. For example, a protecting group described in 
Protective Groups in Organic Synthesis (T. W. Greene, Wiley, New York 
(1991)) may be used. The amino protecting group are not only 
benzyloxycarbonyl group or t-butoxycarbonyl group but any group which can 
be easily and selectively eliminated can be used .in the present invention. 
The proposed compounds of the present invention may be easily prepared 
using those protecting groups. 

The compounds of formulae (II), (III), (IV), (V), (VI), (VII), (VIII), (IX), (X), 
(XI), (XII), (XIII), (XIV), (XV), (XVI), (XVII) or (XVIII) are known per se or may be 
prepared by methods known perse or methods described in Example, but do 
not limit the present invention. 
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For example', the compounds of formula (X) may be prepared by the 
methods described in Liebigs Ann. Chem, 776-783, 1979. 

For example, the compounds of formula (XII) may be prepared by the 
methods described in J. Org. Chem, Vol. 44, No. 10, 1979. 

For example, for the compounds of formula (XIV), those in which E is 
-0-, -S-, -SO-, -S0 2 - t i.e., the compound of formula (XIV), and for the 
compounds of formula (XVII), those in which E is -0-, -S-, -SO-, -S0 2 -, i.e., the 
compounds of formula (XVIT) may be prepared by the method described in the 
following Scheme 1 and Scheme 2. 
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(in each Scheme, E s is -0-, -S-, -SO-, or -S0 2 -, Boc is t-butoxycarbonyl, 
(Boc) 2 0 is di-t-butyldicarbonate, R 26 is bond or C1-3 alkylene, and the other 
symbols are the same meanings as hereinbefore described.) 

The reactions described in the above-mentioned S.chemes may be 
carried out by known methods. In the above-mentioned Schemes, 
compounds used for starting materials are may be known per se or may be 
easily prepared by known methods. 



79 



In the present invention, the other starting materials and each reagent 
are known per se or may be prepared by known methods. 

In each reaction in the present specification, products may be purified 
by a conventional manner. For example, it may be carried out by distillation 
at atmospheric or reduced pressure, high performance liquid chromatography, 
thin layer chromatography or column chromatography using silica gel or 
magnesium silicate, washing or recrystallization. Purification may be carried 
out after each reaction, or after a series of reactions. 

[Pharmacological activity] 

It has been confirmed that the compounds of the present invention of 
the formula (I) possess an inhibitory action on N-type calcium channel 
according to the following experiment. 

Determination of inhibitory activity on N-type calcium channel : 

Cell line was differentiated according to the method described in 
FEBS Letters, 235, 178-182, 1988. The cell was loaded with fluorescent 
reagent, Fura-2 • AM (at the final concentration of 10 fx M), at 37°C for 30 
minutes and suspended in Krebs-buffer containing HEPES (25 mM) to obtain 
the cell suspension. The obtained cell suspension was incubated in the 
presence or absence of the compounds of the present invention with 
nifedipine for 5 minutes. The cell was depolarized by adding potassium 
chloride solution (at the final concentration of 80 mM) thereto and then a 
fluorescence intensity at the emission wavelength of 500 nm excited* by the UV 
of 340 nm and 380 nm alternately was measured using the intracellular 
calcium analyzer (Nippon Bunko Co., CAF-1 1 0). The inhibitory activity of the 
compound of the present invention (at the final concentration of 3 p M) on 
calcium influx into the cell was calculated from the difference in changing the 
fluorescence intensity at peak (AR) according to the following equation. 
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Inhibitory activity of the compound 
of the present invention (3 tiM) 
on calcium inlux (%) 



The results were shown in Table 41 . 



Table 41 



Example No. 


Inhibitory activity 
on Ca influx (%) 


2 


75 


2 (29) 


75 


2 (80) 


87 


2 (86) 


83 


6(22)' 


79 


- 6(27) 


72 


6(44) 


86 


6(68) 


• 73 


9(13) 


88 



\ 

From the results of an experiment using the patch-clamp technique 
described in Pflungers Archives, 2S1, 85-100, 1981, the compounds of the 
present invention at the concentration of 1 0 p. M showed clearly an inhibitory 
action on flux of barium ion (calcium current) passed through an N-type 
calcium channel. The cells used in this experiment had been incubated 
according to the method described in FEBS Letters, 235, 178-182, 1988. 



Mean of AR in case of solution 
in the presence of the compound 
of the present invention 

Mean of AR in case of solution 
in the absence of the compound 
of the present invention 



x100 
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[Toxicity] 

The toxicity of the compounds of the present invention are very low 
and therefore, it may be considered that the compounds of the present 
invention are safe for pharmaceutical use. 

[Application for pharmaceuticals] 

The compounds of the formula (I) possess an inhibitory action on N- 
type calcium channel, so they are useful as agent for the prevention and/or 
treatment of cerebral infarct, transient ischemic attack, encephalomyelopathy 
after cardiac operation, spinal angiopathy, hypertension with stress, neurosis 
or epilepsy etc. or agent for the treatment of pain (for example, acute pain, 
chronic pain, pain after operation, cancer pain, neuralgia, pain caused by 
infection etc.). 

For the purpose above described, the compounds of the general 
formula (I), of the present invention, non-toxic salts thereof, acid addition salts 
thereof and hydrates thereof may be normally administered systematically or 
partially, usually by oral or parenteral administration. 

The doses to be administered are determined depending upon age, 
body weight, symptom, the desired therapeutic effect, the route of 
administration, and the duration of the treatment etc. In the human adult, the 
doses per person per dose are generally between 1 mg and 1 000 mg, by oral 
administration, up to several times per day, and between 1 mg and 100 mg, by 
parenteral administration (preferred into vein) up to several times per day, or 
continuous administration between 1 and 24 hrs. per day into vein. 

As mentioned above, the doses to be used depend upon various 
conditions. Therefore, there are cases in which doses lower than or greater 
than the ranges specified above may be used. 

When administration of the compounds of the present invention, it is 
used as solid compositions, liquid compositions or other compositions for oral 
administration, as injections, liniments or suppositories etc. for parenteral 
administration. 
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Solid compositions for oral administration include compressed tablets, 
pills, capsules, dispersible powders, and granules. 

Capsules contain hard capsules and soft capsules. 

In such compositions, one or more of the active compound(s) is or are, 
admixed with at least one inert diluent such as lactose, mannitol, glucose, 
hydroxypropyl cellulose, microcrystalline cellulose, starch, 
polyvinylpyrrolidone, magnesium metasilicate aluminate. The compositions 
may also comprise, as is normal practice, additional substances other than 
inert diluents: e.g. lubricating agents such as magnesium stearate, 
disintegrating agents such as cellulose calcium glycolate, and assisting 
agents for dissolving such as glutamic acid, asparaginic acid. The tablets or 
pills may, if desired, be coated with film of gastric or enteric material such as 
sugar, gelatin, hydroxypropyl .cellulose or hydroxypropyl cellulose phthalate 
etc., or be coated with two or more films. And further, coating may include 
containment within capsules of absorbable materials such as gelatin. 

Liquid compositions for oral administration include pharmaceutically- 
acceptable emulsions, solutions, syrups and elixirs etc. • In such liquid 
compositions, one or more of the active compound(s) is or are comprised in 
inert diluent(s) commonly used in the art (for example, purified water, ethanol 
etc.). Besides inert diluents, such compositions may also comprise adjuvants 
such as wetting agents, suspending agents, sweetening agents, flavouring 
agents, perfuming agents and preserving agents. 

\ Other compositions for oral administration include spray compositions 
which may be prepared by known methods and which comprise one or more 
of the active compound(s). Spray compositions may comprise additional 
substances other than inert diluents: e.g. stabilizing agents such as sodium 
hydrogen sulfate, stabilizing agents to give isotonicity, isotonic buffer such as 
sodium chloride, sodium citrate, citric acid. For preparation of such spray 
compositions, for example, the method described in the United States Patent 
No. 2868691 or 3095355 may be used. 

Injections for parenteral administration include sterile aqueous or non- 
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[Reference Example and Example] 

The following Reference Examples and Examples illustrate the 
present invention, but do not limit the present invention. 

The solvents in the parentheses show the developing or eluting 
solvents and the ratios of the solvents used are by volume in chromatographic 
separations and TLC. 

NMR in the parentheses show measured solvents. 

Reference Example 1 

(2S)-3-cyclohexylmethoxy-2-t-butoxycarbonylaminopropanoic acid 




OH 



Undercooling with ice, sodium hydride (60%, 3.95 g) was added to a 
solution of (2S)-3-hydroxy-2-t-butoxycarbonylaminopropanoic acid (10.11 g) 
in dimethylformamide (200 ml, hereinafter abbreviated as DMF). The mixture 
was stirred for 30 minutes at 0°C. Under -cooling with ice, (bromomethyl)- 
cyclohexane (9.0 ml) was added dropwise to the reaction mixture and 
tetrabutylammonium iodide (910 mg) was added thereto. The mixture was 
stirred for 23 hours at room temperature. Further, (bromomethyl)cyclohexane 
(2.1 ml) was added dropwise to the reaction mixture. The mixture was stirred 
for 4 hours. (Bromomethyl)cyclohexane (2.I ml) was added dropwise to 
reaciton mixture again. The mixture was stirred for 25 hours at room 
temperature. The reaction mixture was concentrated and the residue was 
diluted with 1N hydrochloric acid and extracted with ethyl acetate. The 
extract was washed with water and saturated aqueous sodium chloride, 
successively, dried over anhydrous magnesium sulfate. The organic layer 
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was concentrated , and the residue was purified by silica gel column 
chromatography (chloroform : methanol = 97 : 3) to give the title compound 
(2.52 g) having the following physical data. 
TLC : Rf 0.21 (chloroform : methanol =9:1); 

NMR (CDCI 3 ) : 5 5.59-5.40 (1 H. m), 4.46-4.27 (1 H, m), 3.89-3.76 (1 H, m), 3.64 
(1H, dd ( J=9.4, 4.6Hz), 3.27 (2H, d, J=6.2Hz), 1.79-0.79 (20H, m). 

Reference Example 2 

(2R)-3-cyclohexylmethylthio-2-t-butoxycarbonylaminopropanoic acid 




To a solution of L-cysteine (133 mg) in ethanol (10 ml), 2N aqueous 
solution of sodium hydroxide (1.1 ml) and (bromomethyl)cyclohexane (0.17 
ml) were added. The mixture was stirred for 2.5 hours at room temperature. 
Two normal aqueous solution of sodium hydroxide (0.6 ml) and di-te rt-butyl 
dicarbonate (0.28 ml) were added to the reaction mixture. The mixture was 
stirred for 1 hour. Ethanol was removed by evaporation from the reaction 
mixture and it was acidified by adding 1N hydrochloric acid and extraced with 
ethyl acetate. The extract was washed with saturated aqueous sodium 
chloride, dried over anhydrous magnesium sulfate. The organic layer was 
concentrated and the residue was purified by silica gel column 
chromatography (chloroform : methanol = 19 : 1) to give the title compound 
(135 mg) having the following physical data. 
TLC : Rf 0.21 (ethyl acetate : acetic acid : water = 9:1 : 1 ) ; 
NMR (CDCI 3 ) : 8 4.42-4.28 (1 H, m) f 3.01 (1 H, dd, J=14.2, 5.2Hz), 2.92 (1 H, dd, 
J=1 4.2, 3.4Hz), 2.45 (2H, d, J=7.0Hz), 1 .91 -0.81 (20H, m). 
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Example 1 

(2S)-3-cyclopentyloxycarbonyl-2-t-butoxycarbonyiaminopropanoic acid • 
benzyl ester 




To a solution of (3S)-3-benzyloxycarbonyl-3-t-butoxycarbonylamino- 
propanoic acid (3.22 g), cycldpentanol (1.73 g) and dimethylaminopyridine 
(127 mg) in methylene chloride (20 ml), 1-ethyI-3-(3-dimethylaminopropyl)- 
carbodiimide hydrochloric acid salt (3.83 g, hereinafter abbreviated as EDC- 
HCI) was added. The mixture was stirred for 2 hours at room temperature. 
One normal hydrochloric acid was added to the reaction mixture. The 
mixture was extracted with methylene chloride. The extract was washed with 
saturated aqueous sodium chloride, dried over anhydrous magnesium sulfate. 
The organic layer was concentrated and the residue was purified by silica gel 
column chromatography (hexane : ethyl acetate = 9 : 1 ) to give the compound 
of the present invention (4.19 g) having thefollowing physical data. 
TLC : Rf 0.42 (hexane : ethyl acetate = 4:1); 

NMR (CDCI 3 ) : 5 7.34 (5H, s), 5.50 (1 H, d, J=8.3Hz), 5.25-5.1 1 (3H, m), 4.64- 

4.56 (1 H, m), 2.97 (1 H, dd, J=5.1 , 1 6.9Hz), 2.77 (1 H, dd, J=4.8, 1 6.9Hz), 1 .88- 
1.54 (8H, m), 1.43 (9H, s). 

Example 1 m ~ Example 1 (20) 

By the reaction of the corresponding carboxylic acid derivatives with 
the corresponding alcohol derivatives or amine derivatives by the same 
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desired procedure -as Example 1, the following compounds of the present 
invention were obtained. 

Example 1m 

(2S)-3-benzyloxycarbonyl-2-t-butoxycarbonylaminopropanoic acid-cyclohexyl 
ester 



TLC : Rf 0.45 (hexane : ethyl acetate = 4:1); 

7.35 (5H, s), 5.50 (1H,d, J=7.5Hz), 5.12 (2H, s), 4.86-4.73 (1H, .m), 4.58-4.49 
(1 H, m), 3.04 (1 H, dd, J=4.5, 1 6.8Hz), 2.86 (1 H, dd, J=4.8, 1 6.8Hz), 1 .86-1 .58 
(4H, m), 1.55-1.18 (15H, m). 

Example 1(2) 

(2S)-3-benzyloxycarbonyl-2-t-butoxycarbonylaminopropanoic acid * 
cyclopentyl ester 
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TLC : Rf 0.42 (hexane : ethyl acetate = 4:1); 

NMR (CDCy : 6 7.35 (5H, s), 5.97 (1 H, d, J=7.8Hz), 5.22-5.1 5 (1 H, m), 5.1 2 
(2H, s), 4.56-4.47 (1 H, m), 3.02 (1 H, dd, J=4.8, 1 6.9Hz), 2.84 (1 H, dd, J=4.8, 
16.9Hz), 1.88-1.49 (8H, m), 1.44 (9H, s). 

Example 1(3) 

(2R)-3-benzyloxycarbonyl-2-t-butoxycarbonylaminopropanoic acid : cyclohexyl 
ester 



TLC : Rf 0.45 (hexane : ethyl acetate = 4:1); 

7.35 (5H, s), 5.50 (1 H, d, J=7.5Hz), 5.1 2 (2H, s), 4.86-4.73 (1 H, m), 4.58-4.49 
(1 H, m), 3.04 (1 H, dd, J=4.5, 1 6.8Hz). 2.86 (1 H, dd, J=4.8, 1 6.8Hz), 1 .86-1 .58 
(4H,m), 1.55-1.18 (15H, m). 

Example 1(4) 



(2R)-3-benzyloxycarbonyl-2-t-butoxycarbonylaminopropanoic acid • ** 
cyclopentyl ester 



O 
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TLC : Rf 0.42 (hexane : ethyl acetate = 4:1); 

NMR (CDCy : 6 7.34 (5H, s), 5.51 (1 H, d, J=7.6Hz), 5.22-5.1 5 (1 H, m), 5.1 2 

(2H, s), 4.57-4.47 (1H, m), 3.01 (1H, dd, J=4.8, 16.8Hz),2.84 (1H, dd, J-4.8, 
1 6.8H2), 1 .86-1 .50 (8H, m), 1 .44 (9H, s). 

Example 1(5) 

(2R)-3-cyclopentyloxycarbonyl-2-t-butoxycarbonylaminopropanoic acid • 
benzyl ester 




TLC : Rf 0.30 (hexane : ethyl acetate = 6:1); 

NMR (CDCg : 5 7.40-7.30 (5H, m), 5.50 (1H, bd, J=9.0Hz), 5.20 (1H, d, 

J=1 2Hz), 5.1 8 (1 H, d, J=1 2Hz), 5.20-5.07 (1 H, m), 4.65-4.50 (1 H, m), 2.93 (1 H, 
dd, J=18, 5Hz), 2.78 (1H, dd, J=18, 5Hz), 1.80-1.48 (8H, m), 1.44 (9H, s). 

Example 1(6) 

(2S)-4-cyclopentyloxycarbonyl-2-t-butoxycarbonylaminobutanoic acid • benzyl 
ester 
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TLC : Rf 0.26 (hexane : ethyl acetate = 5:1); 

NMR (CDCy : 8 7.40-7.30 (5H, m), 5.24-5.08 (4H, m), 4.43-4.25 (1H, m), 2.40- 
1.50 (12H, m), 1.43 (9H,s). 

Example 1(7) 

(2R)-4-cyclohexyloxycarbonyl-2-t-butoxycarbonylaminobutanoic acid • benzyl 
ester 




Tl6 : Rf 0.46 (hexane : ethyl acetate = 4:1); , 

NMR (CDCI3) : 8 7.35 (5H, s), 5.20 (1H, d, J=12.4Hz), 5.13 (1H, d, J=9.2Hz), 

4.79-4.67 (1H, m), 4.41-4.31 (1H, m), 2.44-2.30 (2H, m), 2.24-2.08 (1H, m), 
2.04-1.66 (5H, m), 1.61-1.25 (15H, m). 

Example 1 f8) 

(2R)-4-cyclopentyloxycarbonyl-2-t-butoxycarbonylaminobutanoic acid • benzyl 
ester 
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TLC : Rf 0.42 (hexane : ethyl acetate=4 : 1 ) ; 

NMR (CDCI3) : 5 7.35 (5H, s), 5.23-5.08 (4H, m), 4.40-4.29 (1 H, m), 2.43-2.28 
(2H, m), 2.23-2.03 (1H, m), 2.02-1.49 (9H, m), 1.42 (9H,s). 

Example 1(9) 

(2S)-4-benzyloxycarbonyl-2-t-butoxycarbonylaminobutanoic acid • cyclohexyl 
ester 



TLC : Rf 0.51 (hexane - : ethyl acetate = 4:1); 

NMR (CDCI3) : 8 7.34 (5H, s), 5.18-5.04 (3H, m), 4.85-4.74 (1H, m), 4.37-4.24 
(1H, m), 2.59-1.25 (23H, m). 

Example 1(10) 
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(2S)-4-benzyloxycarbonyl-2-t-butoxycarbonylaminobutanoic acid • cyclopentyl 
ester 




TLC : Rf 0.50 (hexane : ethyl acetate = 4:1); 

NMR (CDCI3) : 8 7,36 (5H, s), 5.25-5.11 (4H, m), 4.37-4.15 (1H, m) ( 2.58-1.34 
(21 H, m). 

Example 1(1 1) 

(2R)-4-benzyloxycarbonyl-2-t-butoxycarbonylaminobutanoic acid * cyclohexyl 
ester 




TLC : Rf 0.51 (hexane : ethyl acetate = 4:1); 
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NMR (CDCI 3 ) : 5 7.36 (5H,s),5.13 (2H, s), 5.14-5.04 (1H, m), 4.88-4.73 (1H, m), 
4.39-4.22 (1H, m), 2.58-1.24 (23H, m). 

Example 1(12) 

(2R)-4-benzyloxycarbonyl-2-t-butoxycarbonylaminobutanoic acid • cyclopentyl 
ester 



NMR (CDCI 3 ) : 5 7.35 (5H, s), 5.25-5.03 (4H, m), 4.37-4.1 3 (1 H, m), 2.59-1 .37 
(21H,m). 

Example 1(13) 

(2S)-3-cyclohexylcarbamoyl-2-t-butoxycarbonylaminopropanoic acid - benzyl 
ester 





94 



TLC : Rf 0.29 (hexane : ethyl acetate = 2:1); 

NMR (CDCy : 5 7.43-7.25 (5H, m), 5.81 (1 H, bd, J=9Hz), 5.50 (1 H, bd, J=9Hz), 
5.21 (1H, d, J=10Hz), 5.16 (1H, d, J=10Hz), 4.59-4.46 (1H, m), 3.81-3.60 (1H, 
m), 2.83 (1H, dd, J=16, 5Hz), 2.68 (1H, dd, J=16, 5Hz), 1.95-0.94 (10H, m), 
1.42 (9H,s). 

Example 1(14^ 

(2S)-3-cyclopentylcarbamoyl-2-t-butoxycarbonylaminopropanoic acid • benzyl 
ester 



TLC : Rf 0.26 (hexane : ethyl acetate = 2:1); 

NMR (CDCI 3 ) : 6 7.43-7.25 (5H, m), 5.90-5.74 (1 H, m), 5.73-5.55 (1 H, m), 5.21 
(1H, d, J=12Hz), 5.16 (1 H, d, J=12Hz), 4.60-4.46 (1H, m), 4.24-4.05 (1H, m), 
2.82 (1H, dd, J=16, 5Hz), 2.68 (1H, dd, J=16, 5Hz), 2.08-1.19 (8H, m), 1.42 (9H, 
s). 



Example 1(15^ 

(2S)-4-(pyrrolidin-1 -ylcarbonyl)-2-t-butoxycarbonylaminobutanoic acid • 
benzyl ester 
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TLC : Rf 0.33 (hexane : ethyl acetate = 1:1); 

NMR (CDCg : 8 7.40-7.30 (5H, m), 5.60-5.45 (1H, m), 5.21 (1H, d, J=12Hz), 
5.14 (1H. d, J=12Hz), 4.40-4.23 (1H, m), 3.44 (2H, t, J=7Hz), 3.27 (2H, t, 
J=7Hz), 2.37-1.65 (8H, m), 1.44 (9H, s). 

Fxample 1(16) 

(2S)-3-cyclopentyloxycarbonyl-2-(N-t-butoxycarbonyl-N-methylamino)- 
propanoic acid • 4-nitrobenzyl ester 




TLC : Rf 0.49 (ethyl acetate : hexane = 1:2); 

NMR (CDCI3) : 5 8.25-8.18 (2H, m), 7.51 (2H, d. J=8.8Hz), 5.30-5.11 (3H, m), 
4.82-4.60 (1H, m), 3.17-2.66 (5H, m). 1.98-1.33 (17H, m). 

Fxample 1M7) 

(2S)-3-cyclohexyloxycarbonyl-2-(N-t-butoxycarbonyl-N-amino)propanoic 
acid • 4-nitrobenzyl ester 
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TLC : Rf 0.38 (ethyl acetate : hexane = 1:2); 

NMR (CDCI3) : 5 8.28-8.15 (2H, m), 7.51 (2H, d, J=8.8Hz), 5.38-5.14 (2H, m), 
4.85-4.62 (2H, m), 3.18-3.01 (1H, m), 2.98-2.69 (4H, m), 1.94-1.16 (19H, m). 

Example 1(18) 

(2S)-3-cyclobutyloxycarbonyl-2-t-butoxycarbonylaminopropanoic acid • benzyl 
ester 



NMR (CDCy : 5 7.36-7.31 (5H, m), 5.50 (1H, d. J=8.0Hz), 5.22* (1H, d, 

J*1 2.4Hz), 5.14 (1H.cU-12.4Hz), 5.01-4.86 (1H, m), 4.65-4.56 (1H, m), 2.99 
(1 H, dd, J=1 6.4, 6.0Hz), 2.78 (1 H, dd, J=1 6.4, 4.8Hz), 2.39-2.21 (2H, m), 2.1 2- 
1.50 (4H,m), 1.43 (9H,s). 

Example 1(19) 

(2S)-3-(adamantan-2-yloxycarbonyl)-2-t-butoxycarbonylaminopropanoic 
acid • benzyl ester 




Tl_q : Rf 0.59 (hexane : ethyl acetate = 2:1); 




TLC : Rf 0.46 (hexane : ethyl acetate = 4:1); 

NMR (CDCI 3 ) : 8 7.34 (5H, s), 5.54 (1 H, d, J=8.8Hz), 5.22 (1 H, d, J=1 2.2Hz), 
5.13 (1 H, d, J=12.2Hz), 4.93-4.87 (1 H, br), 4.66-4.57 (i H, m), 3.04 (1 H, dd, 
J=4.4, 16.8Hz), 2.85 (1H, dd, J=4.6, 16.8Hz), 2.01-1.65 (12H, m), 1.60-1.46 
(2H,m),1.43(9H ) s). 

Example 1(20) 

(2S)-3-(adamantan-1-yloxycarbonyl)-2-t-butoxycarbonylaminopropanoic 
acid • benzyl ester 




TLC : Rf 0.46 (hexane : ethyl acetate = 4:1); 

NMR (CDCI 3 ) : 5 7.34 (5H, s), 5.50 (1H, d, J»8.6Hz), 5.23 (1H, d, J=1 2.4Hz), 

5.13 (1H, d, J=1 2.4Hz), 4.60-4.52 (1H, m), 2.93 (1H, dd, J=4.6, 16.8Hz), 2.71 
(1H,dd,J=4.8, 16.8Hz), 2.19-2.08 (3H,br), 2.02 (6H,d, J=3.0Hz), 1 .63 (6H, s), 
1.44 (9H,s). 
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Reference Example 3 

(2S)-3-cyclopentyIoxycarbonyl-2-t-butoxycarbonylaminopropanoic acid 



Under argon atmosphere, the compound prepared in Example 1 (4.1 9 
g) was stirred in ethyl acetate (25 ml) and palladium carbon (5%, 500 mg) was 
added thereto. The mixture was stirred for 13 hours at room temperature 
under hydrogen atmosphere. The reaction mixture was filtered through 
Celite. The filtrate was concentrated to give the title compound (2.98 g) 
having the following physical data. 
TLC : Rf 0.53 (chloroform : methanol =9:1); 

NMR (CDCI 3 ) : 5.54 (1H, d, J=8.1Hz), 5.24-5.17 (1H, m), 4.63-4.55 (1H, m), 
2.97 (1H, dd, J=4.8, 17.1Hz), 2.79 (1H ( dd, J=4.8, 17.1Hz), 1.87-1.55 (8H, m), 
1.45 (9H,s). 

Example 2 

(2S)-N-(4-methoxybenzyl)-3-cyclohexylmethoxy-2-t-butoxycarbonylamino- 




OH 



propanamide 
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The compound prepared in Reference Example 1 (90 mg), 
dimethylaminopyridine (6 mg) and 4-methoxybenzylamine (43 mg) were 
dissolved in methylene chloride, and EDC-HCI (122 mg) was added thereto. 
The mixture was stirred for 12 hours at room temperature. The reaction 
mixture was concentrated. The residue was purified by silica gel column 
chromatography (hexane : ethyl acetate « 3 : 1) to give the compound of the 
present invention (84 mg) having the following physical data. 
TLC : Rf 0.20 (hexane : ethyl acetate = 3:1); 

NMR (CDCI 3 ) : 8 7,19 (2H, d, J=8.2Hz), 6.85 (2H, d, J=8.2Hz), 6.80-6.66 (1 H ( 
br), 5.52-5.26 (1H, br), 4.44 (1H, dd, J=5.2, 15.0Hz), 4.36 (1H, dd, J=5.8, 
15.0Hz), 4.30-4.15 (1H, br), 3.89-379 (4H, m), 3.44 (1H, dd, J=7.0, 9.2Hz), 
3.27 (1H,dd, J=6.1,9.3Hz), 3.20.(1 H,dd,J=6.1 ,9.3Hz), 1.94 (5H, m), 1.44 (9H, 
s), 1.34-1.04 (4H, m), 0.96-0.74 (2H ( m). 

Example 2M) - Example 2M19) 

By the reaction of the compounds prepared in Reference Example 1, 
Reference Example 2, Reference Example 3, or the carboxylic acid derivatives 
(obtained by the same desired procedure as Reference Example 3, using the 
compounds prepared in Example 1(1) ~ Example 1(20)) or the corresponding 
carboxylic acids derivatives thereof with the corresponding alcohol derivatives 
or amine derivatives by the same desired procedure as Example 2, the 
following compounds of the present invention were obtained. 

Example 2(1) 

(2S)-4-cyclohexyloxycarbonyl-2-t-butoxycarbonylaminobutanoic acid • 
4-nitrobenzyl ester 
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TLC : Rf 0.37 (hexane : ethyl acetate = 4:1); 

NMR (CDCI3) : 8 8.23 (2H, d, J=8.8Hz), 7.53 (2H, d, J=8.8Hz), 5.27 (2H, s), 
5.12 (1H,d,J=8.6Hz), 4.80-4.69 (1 H, m), 4.44-4.33 (1 H, m), 2.43-2.36 (2H, m), 
2.31-1.20 (21 H, m). 

Example 2(2^ 

(2S)-3-cyclohexyloxycarbonyl-2-t-butoxycarbonylaminopropanoic acid • 
4-fluorobenzyl ester 




TLC : Rf 0.36 (hexane : ethyl acetate=4 : 1) ; 

NMR (CDCI3) : 8 7.36-7.29 (2H, m), 7.08-6.99 (2H, m), 5.48 (1 H, d, J=1 2.3Hz), 

5.17 (1H, d, J=12.4Hz), 5.09 (1H, d, J=12.4Hz), 4.80-4.65 (1H, m), 4.65-4.52 
(1 H, m), 2.99 (1 H, dd, J=4.5, 1 6.8Hz), 2.78 (1 H, dd. J=4.8, 1 6.8Hz), 1 .87-1 .47 
(6H, m), 1 .43 (9H, s), 1 .40-1 .20 (4H, m). 

Example 2(3) 

(2R)-3-cyclohexyloxycarbonyl-2-t-butoxycarbonylaminopropanoic acid • 
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4-fluorobenzyl ester 




TLC : Rf 0.46 (ethyl acetate : hexane=1 :4) ; 

NMR (CDCI3) : 8 7.36-7.29 (2H, m), 7.08-6.99 (2H, m), 5.49 (1H, d, J=8.5Hz), 
5.19 (1H, d, J=12.2Hz), 5.09 (1H, d, J=12.2Hz), 4.73-4.57 (2H, m), 2.98 (1H, dd 
J=16.8, 4.8Hz), 2.78 (1 H, dd, J=1 6.8, 4.7Hz), 1.80-1.24 (19H,m). 

Example 2(4) 

(2S)-3-cyclohexyloxycarbonyl-2-t-butoxycarbonylaminopropanoic acid • 
4-methoxybenzyl ester 



TLC : Rf 0.39 (hexane : ethyl acetate=4 : 1 ) ; 

NMR (CDCI3) : 8 7.27 (2H, d, J=8.6Hz), 6.87 (2H, d, J=8.6Hz), 5.52-5.42 (1 H, 
m), 5.15 (1H, d, J=1 2.0Hz), 5.07 (1H, d, J=1 2.0Hz), 4.75-4.64 (1H, m), 4.62- 
4.50 (1H, m), 3.81 (3H, s), 2.98 (1H, dd, J=4.4, 16.8Hz), 2.76 (1H, dd, J=5.0, 
16.8Hz), 1.90-1.52 (6H, m), 1.43 (9H, s), 1.40-1.22 (4H, m). 
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Example 2(5) 

(2R)-3-cyclohexyloxycarbonyl-2-t-butoxycarbonylaminopropanoic acid • 
4-methoxybenzyl ester 



TLC :Rf0.31 (ethyl acetate :hexane=1 :4) ; 

NMR (CDCI3) : 5 7.27 (2H, d, J=8.5Hz), 6.87 (2H, d, J=8.5H2), 5.48 (1H, d, 
J=1 0.4Hz), 5.1 5 (1H, d,J=1 2.0Hz), 5.07 (1H,d, J=12.0 Hz), 4.73-4.55 (2H, m), 
3.81 (3H, s), 2.98 (1 H, dd, J=1 6.8, 4.8Hz), 2.77 (1 H, dd, J=1 6.8, 4.6Hz), 1 .82- 
1.09 (19H, m). 

Example 2(6) 

(2S)-3-cyclohexyloxycarbonyl-2-benzyloxycarbonylaminopropanoic acid • 
4-nitrobenzyl ester 



TLC : Rf 0.17 (ethyl acetate : hexane=1 : 4). 

NMR (CDCI3) : 5 8.20 (2H, d, J=8.5Hz), 7.48 (2H, d, J=8.5Hz), 7.35 (5H, s), 
5.78 (1H, d, J=8.8Hz), 5.33-5.19 (2H,m), 5.13 (2H,s), 4.76-4.67 (2H, m), 3.06 
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(1H, dd, J=17.2, 4.4Hz), 2.83 (1H, dd, J=17.2, 4.4Hz), 1.75-1.22 (10H, m). 
Example 2(7) 

(2S)-3-cyclohexyloxycarbonyl-2-t-butoxycarbonylaminopropanoic acid • 
4-nitrophenethyl ester 




TLC : Rf 0.44 (hexane : ethyl acetate=3 : 1) ; 

NMR (CDCg : 8 8.18 (2H, d, J=8.2Hz), 7.39 (2H, d, J=8.2Hz), 5.43 (1H, d, 

J=9.6Hz), 4.78-4.61 (1 H, m), 4.60-4.46 (1 H, m), 4.40 (2H, t, J=6.6Hz), 3.07 (2H, 
t, J=6.6Hz), 2.94 (1H, dd, J=4.8, 17.1 Hz), 2.76 (1H, dd, J-4.6, 17.1Hz), 1.88- 
1 .48 (6H, m), 1 .44 (9H, s), 1 .41 -1 .22 (4H, m). 

Example 2(8) 

(2S)-N-benzyl-3-cyclohexyloxycarbonyl-2-t-butoxycarbonylamino- 
propanamide * 
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TLC : Rf 0.37 (hexane : ethyl acetate=3 : 1) ; 

NMR (CDCg : 6 7.38-7.21 (5H, m), 6.88-6.72 (1 H, br), 5.75-5.58 (1 H, m), 4.82- 

4.68 (1H, m), 4.58-4.38 (3H, m), 3.02 (1H, dd, J=4.6, 1 7.0Hz), 2.70 (1H, dd, 
J=6.4, 1 7.0Hz), 1 .91 -1 .47 (6H, m), 1 .43 (9H, s), 1 .40-1 .23 (4H, m). 

Example 2(9^ 

(2S)-3-cyclopentyloxycarbonyl-2-t-butoxycarbonylaminopropanoic acid • 
4-methoxybenzyl ester 




TLC : Rf 0.34 (hexane : ethyl acetate = 4:1); 

NMR (CDCI 3 ) : 8 7.27 (2H, d, J=8.6Hz), 6.88 (2H, d, J=8.6Hz), 5.48 (1H, d, 

J=8.8Hz), 5.18-5.04 (3H, m), 4.60-4.51 (1H, m), 3.81 (3H, s), 2.96 (1H, dd, 
J=4.8, 17.0Hz), 2.76 (1H, dd, J=4.8, 16.8Hz), 1,83-1.54 (8H, m), 1.43 (9H, s). 

Example 2(10) 

(2S)-3-(4-methoxybenzyloxycarbonyl)-2-t-butoxycarbonylaminopropanoic 
acid • cyclohexyl ester 
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TLC : Rf 0.39 (hexane : ethyl acetate = 4:1); 

NMR (CDCI 3 ) : 8 7.28 (2H, d, J=8.6Hz), 6.88 (2H, d, J=8.6Hz), 5.48 (1H, d, 

J=8.6Hz), 5.05 (2H, s), 4.84-4.72 (1 H, m), 4.57-4.47 (1 H, m), 3.81 (3H, s), 3.02 
(1 H, dd, J-4.4, 1 6.8Hz), 2.82 (1 H, dd, J-4.8, 1 6.8Hz), 1 .85-1 .60 (4H, m), 1 .56- 
1.27 (15H, m). 

Example 2(11) 

(2S)-3-(4-nitrobenzyloxycarbonyl)-2-t-butoxycarbonylaminopropanoic acid • 
cyclohexyl ester 



O 




TLC : Rf 0.1 8 (hexane : ethyl acetate = 4:1); 

NMR (CDCI 3 ) : 6 8.23 (2H, d, J=8.8Hz), 7.52 (2H, d, J=8.8Hz), 5.48 (1H, d, 

J=8.0Hz), 5.22 (2H, s), 4.86-4.74 (1H, m), 4.60-4.52 (1H, m), 3.07 (1H, dd, 
J=4.6, 16.8Hz), 2.92 (1H, dd, J=5.0, 16.8Hz), 1.88-1.58 (4H, m), 1.56-1.20 
(15H, m). 
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Example 2(12) 

(2S)-3-(4-methoxybenzyloxycarbonyl)-2-t-butoxycarbonylaminopropanoic 
acid • cyclopentyl ester 



O 




TLC : Rf 0.24 (hexane : ethyl acetate = 4:1); 

NMR (CDCI 3 ) : 8 7.28 (2H, d, J=8.8Hz), 6.88 (2H, d, J=8.8Hz), 5.47 (1H, d, 

J=8.4Hz), 5.21-5.16 (1H, m), 5.05 (2H, s), 4.54-4.45 (1H, m), 3.81 (3H,s), 2.98 
(1 H, dd, J=4.8, 1 6.8Hz), 2.76 (1 H, dd, J=4.6, 1 6.8Hz). 1 .88-1 .51 (8H, m), 1 .44 
(9H.s). 

Example 2M3) 

(2S)-3-(4-nitrobenzyloxycarbonyl)-2-t-butoxycarbonylaminopropanoic acid • 
cyclopentyl ester 




TLC : Rf 0.15 (hexane : ethyl acetate = 4:1); 
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NMR (CDCI 3 ) : 5 8.23 (2H, d, J=8.8Hz), 7.51 (2H, d, J=8.8Hz), 5.44 (1H, d, 

J=8.4Hz), 5.22-5.17 (3H, m), 4.59-4.50 (1.H, m), 3.04 (1H, dd, J-4.8, 16.8Hz), 
2.92 (1 H, dd, J=5.0, 1 6.8Hz), 1 .94-1 .52 (8H, m), 1 .44 (9H, s). 

Example 2M4) 

(2R)-3-(4-methoxybenzyloxycarbonyl)-2-t-butoxycarbonylaminopropanoic 
acid • cyclohexyl ester 



TLC : Rf 0.39 (hexane : ethyl acetate = 4:1); 

NMR (CDCI 3 ) : 6 7.28 (2H, d, J=8.6Hz), 6.88 (2H, d, J=8.6Hz), 5.48 (1H, d, 

J=8.6Hz), 5.05 (2H, s), 4.84-4.72 (1 H, m), 4.57-4.47 (1 H, m), 3.81 (3H, S), 3.02 
(1 H, dd, J=4.4, 1 6.8Hz), 2.82 (1 H, dd, J=4.8, 1 6.8Hz), 1 .85-1 .60 (4H, m), 1 .56- 
1.27 (15H, m). 

Example 2M5) 



(2R)-3-(4-nitrobenzyloxycarbonyl)-2-t-butoxycarbonylaminopropanoic acid • 
cyclohexyl ester 



O 
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TLC : Rf 0.18 (hexane : ethyl acetate = 4:1); 

NMR (CDCI3) : 5 8.23 (2H, d, J=8.8Hz), 7.52 (2H, d, J=8.8Hz), 5.48 (1H, d, 
J=8.0Hz), 5.22 (2H, s), 4.86-4.74 (1H, m), 4.60-4.52 (1H, m), 3.07 (1H, dd, 
J=4.6, 16.8Hz), 2.92 (1H, dd, J=5.0, 16.8Hz), 1.88-1.58 (4H, m), 1.56-1.20 
(15H, m). 

Example 2M6) 

(2R)-3-(4-methoxybenzyloxycarbonyl)-2-t-butoxycarbonylaminopropanoic 
acid • cyclopentyl ester 



O 




TLC : Rf 0.24 (hexane : ethyl acetate = 4:1); 

NMR (CDCI3) : 8 7.28 (2H, d, J=8.8Hz), 6.88 (2H, d, J=8.8Hz), 5.47 (1H, d, 

J=8.4Hz), 5.21-5.16 (1 H, m), 5.05 (2H, s), 4.54-4.45 (1 H, m), 3.81 (3H, s), 2.98 
(1H,dd, J=4.8, 16.8Hz), 2.76 (1H, dd, J=4.6, 16.8Hz), 1.88-1.51 (8H, m), 1.44 
(9H, s). 
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Example 2(171 

(2R)-3-(4-nitrobenzyloxycarbonyl)-2-t-butoxycarbonylaminopropanoic acid • 
cyclopentyl ester 



O 




TLC : Rf 0.1 5 (hexane : ethyl acetate = 4:1); 

NMR (CDCI 3 ) : 5 8.23 (2H, d, J=8.8Hz), 7.51 (2H, d, J=8.8Hz), 5.44 (1H, d, 

J=8.4Hz), 5.22-5.17 (3H, m), 4.59-4.50 (1H, m), 3.04 (1H, dd, J=4.8, 16.8Hz), 
2.92 (1 H, dd, J=5.0, 1 6.8Hz), 1 .94-1 .52 (8H, m), 1 .44 (9H, s). 

Example 2(18) 

(2R)-3-cyclopentyloxycarbonyl-2-t-butoxycarbonylaminopropanoic acid • 
4-methoxybenzyl ester 




TLC : Rf 0.20 (ethyl acetate : hexane -1:5); 

NMR (CDCI 3 ) : 5 7.27 (2H, d, J=9Hz), 6.88 (2H, d, J=9Hz), 5.48 (1 H, d, J=8Hz), 
5.20-5.03 (3H, m), 4.63-4.48 (1H, m), 3.81 (3H, s), 2.93 (1H, dd, J=18, 5Hz), 
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2.77 (1H, dd, J=18, 5Hz), 1.90-1.48 (8H, m) ,1.43 (9H, s). 
Example 2(19) 

(2S)-4-cyclohexyloxycarbonyl-2-t-butoxycarbonylaminobutanoic acid • 
4-methoxybenzyl ester 



TLC : Rf 0.33 (ethyl acetate : hexane=1 : 4) ; 

NMR (CDCI 3 ) : 6 7.22 (2H, d, J=9Hz), 6.81 (2H, d, J=9Hz), 5.12-4.95 (3H, m), 

4.75-4.59 (1H, m), 4.33-4.15 (1H, m), 3.74 (3H, s). 2.40-1.05 (14H, m), 1.35 
(9H, s). 

Example 2(20) 

(2S)-4-cyclopentyloxycarbonyl-2-t-butoxycarbonylaminobutanoic acid • 
4-methoxybenzyl ester 




O 



O 




TLC : Rf 0.17 (ethyl acetate : hexane=1 : 5) ; 

NMR (CDCI 3 ) : 5 7.29 (2H, d, J=9Hz), 6.88 (2H, d, J=9Hz), 5.20-5.03 (4H, m), 
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4.40-4.23 (1H, m), 3.81 (3H, s), 2.40-1.48 (12H, m), 1.42 (9H, s). 
Example 2(21) 

(2S)-4-cyclopentyloxycarbonyl-2-t-butoxycarbonylaminobutanoic acid • 
4-nitrobenzyl ester 



TLC : Rf 0.16 (ethyl acetate : hexane=1 : 4) ; 

NMR (CDCI 3 ) : 6 8.23 (2H, d, J=9Hz), 7.53 (2H, d, J=9Hz), 5.27 (2H, s), 5.21- 
5.05 (2H, m), 4.47-4.28 (1 H, m), 2.46-1.49 (12H, m), 1.44 (9H, s). 

Example 2(22) 

(2R)-4-cyclohexyloxycarbonyl-2-t-butoxycarbonylaminobutanoic acid • 
4-methoxybenzyl ester 



TLC : Rf 0.33 (hexane : ethyl acetate = 4:1); 

NMR (CDCI 3 ) : 6 7.29 (2H, d, J=8.8Hz), 6.88 (2H, d, J=8.8Hz), 5.17-5.04 (3H, 
m), 4.79-4.69 (1 H, m), 4.39-4.25 (1 H, m), 3.81 (3H, s), 2.43-2.29 (2H, m), 2.24- 
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2.05 (1H, m), 2.03-1.53 (7H, m), 1.51-1.27 (13H, m). 
Example 2(23) 

(2R)-4-cyclohexyloxycarbonyl-2-t-butoxycarbonylaminobutanoic acid • 
4-nitrobenzyl ester 



TLC : Rf 0.26 (hexane : ethyl acetate = 4:1); 

NMR (CDCI 3 ) : 5 8.23 (2H, d, J=8.8Hz), 7.53 (2H, d, J=8.8Hz), 5.29 (2H, s), 

5.1 2 (1 H, d, J=9.0Hz), 4.81 -4.69 (1 H, m), 4.45-4.34 (1 H, m), 2.48-2.35 (2H, m), 
2.30-2.11 (1H, m), 2.07-1.53 (7H, m), 1.51-1.28 (13H, m). 

Example 2(24) 

(2R)-4-cyclopentyloxycarbonyl-2-t-butoxycarbonylaminobutanoic acid • 
4-methoxybenzyl ester 



TLC : Rf 0.34 (hexane : ethyl acetate = 4:1); 

NMR (CDCI3) : 8 7.29 (2H, d, J=8.8Hz), 6.88 (2H, d, J=8.8Hz), 5.19-5.04 (4H, 
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m), 4.37-4.26 (1 H, m), 3.81 (3H, s), 2.44-2.27 (2H, m), 2.23-2.04 (1 H, m), 2.00- 
1.57 (9H,m). 1.43 (9H,s). 

Example 2(25^ 

(2R)-4-cyclopentyloxycarbonyl-2-t-butoxycarbonylaminobutanoic acid • 
4-nitrobenzyl ester 



TLC : Rf 0.21 (hexane : ethyl acetate = 4:1); 

NMR (CDCI 3 ) : 5 8.23 (2H, d, J=8.8Hz), 7.53 (2H, d, J=8.8Hz), 5.27 (2H, s), 

5.20-5.09 (2H, m), 4.43-4.33 (1H, m), 2.50-2.33 (2H, m), 2.28-2.10 (1H, m), 
2.06-1.52 (9H, m), 1.43 (9H, s). 

Example 2(26^ 

(2S)-4-(4-methoxybenzyloxycarbonyl)-2-t-butoxycarbonylaminobutanoic 
acid • cyclohexyl ester 



CH 3 O 
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TLC : Rf 0.29 (ethyl acetate : hexane = 1 : 4) ; 

NM-R(CDCI 3 ) : 5 7.34-7.20 (2H, m), 6.94-6.81 (2H,m). 5.12-5.00 (1H, m), 5.05 
(2H, S), 4.84-4.74 (1 H, m), 4.36-4.20 (1 H, m), 3.81 (3H, s), 2.47-1 .22 (23H, m). 

Example 2(27) 

(2S)-4-(4-nitrobenzyloxycarbonyl)-2-t-butoxycarbonylaminobutanoic acid • 
cyclohexyl ester 




TLC : Rf 0.27 (ethyl acetate : hexane = 1 : 4) ; 

NMR (CDCI 3 ) : 5 8.29-8.18 (2H, m), 7.56-7.46 (2H m), 7.52 (2H, d, J=8.8Hz), 

5.30-5.05 (3H, m), 4.86-4.75 (1H, m), 4.37-4.25 (1H, m), 2.64-2.38 (2H, m), 
2.33-2.13 (1H, m), 2.06-1.17 (20H, m). 
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Example 2/28) 

(2S)-4-(4-methoxybenzyloxycarbonyl)-2-t-butoxycarbonylaminobutanoic 
acid • cyclopentyl ester 




TLC : Rf 0.29 (ethyl acetate : hexane = 1 : 4) ; 

NMR (CDCI 3 ) : 5 7.28 (2H, d, J=1 1 .2Hz), 6.89 (2H, d, J=1 1 .2Hz), 5.24-5.20 (1 H, 
m), 5.13-5.01 (1H,m),5.05 (2H, s), 4.31-4.21 (1H, m), 3.81 (3H, s), 2.47-1 .59 
(12H, m), 1.43 (9H,s). 

Example 2(29) 

(2S)-4-(4-nitrobenzyloxycarbonyl)-2-t-butoxycarbonylaminobutanoic acid • 
cyclopentyl ester 
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TLC : Rf 0.20 (ethyl acetate : hexane = 1 : 4) ; 

N'MR (CDCig) : 5 8.28-8.18 (2K, m), 7.76-7.46 (2H, rn), 5.25-5.06 (2H, m), 5.22 
(2H, s), 4.35-4.24 (1 H, m), 2.55-2.47 (2H, m), 2.40-1 .53 (1 OH, m), 1 .44 (9H, s). 

Example 2(30) 

(2R)-4-(4-methoxybenzyloxycarbonyl)-2-t-butoxycarbonylaminobutanoic 
acid • cyclohexyl ester 




"CH 3 



TLC : Rf 0.42 (ethyl acetate : hexane = 1:4); 

NMR (CDCI 3 ) : 6 7.33-7.23 (2H, m), 6.93-6.84 (2H, m), 5.1 2-5.00 (1 H, m), 5.05 
(2H, s), 4.84-4.74 (1 H, m), 4.36-4.20 (1 H, mj/3.81 (3H, s), 2.47-1 .22 (23H, m). 
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Example 2(31) 

(2R)-4-(4-nitrobenzyloxycarbonyl)-2-t-butoxycarbonylaminobutanoic acid • 
cyclohexyl ester 




TLC : Rf 0.27 (ethyl acetate : hexane = 1 : 4) ; 

NMR (CDCI 3 ) : 8 8.26-8.1 8 (2H, m), 7.56-7.46 (2H, m), 5.22 (2H, s), 5.1 5-5.06 
(1 H, m), 4.86-4.75 (1 H, m), 4.37-4.25 (1 H, m), 2.56-1 .20 (23H, m). 

Example 2(32) 

(2R)-4-(4-methoxybenzyloxycarbonyl)-2-t-butoxycarbonylaminobutanoic 
acid • cyclopentyl ester 
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TLC : Rf 0.29 (ethyl acetate : hexane = 1 : 4) ; 

NMR (CDCI 3 ) : 5 7.33-7.24 (2H, m), 7.28 (2H, d, J-1 1 .2Hz), 6.93-6.84 (2H, m), 
6.89 (2H, d, J-1 1 .2Hz), 5.24-5.03 (2H, m), 5.05 (2H, s), 4.31-4.21 (1 H, m), 3.81 
(3H, s), 2.47-1 .59 (1 2H, m), 1 .43 (9H, s). 

Fxample 2(33) 

(2R)-4-(4-nitrobenzyloxycarbonyl)-2-t-butoxycarbonylaminobutanoic acid • 
cyclopentyl ester 



TLC : Rf 0.24 (ethyl acetate : hexane = 1 : 4) ; 

NMR (CDCI 3 ) : 6 8.25-8.1 8 (2H, m), 7.55-7.47 (2H, m), 5.25-5.06 (2H, m), 5.22 
(2H, s), 4.35-4.24 (1 H, m), 2.55-2.47 (2H, m), 2.31-1 .53 (1 OH, m), 1 .44 (9H, s). 



Fxample 2(34) 

(2S)-N-(4-methoxybenzyl)-3-cyclohexyloxycarbonyl-2-t-butoxycarbonylamino- 
propanamide 
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TLC : Rf 0.18 (ethyl acetate : hexane = 1 : 3) ; 

NMR (CDCI 3 ) : 5 7.18 (2H, d, J=9Hz), 6.85 (2H, d, J=9Hz), 6.85-6.67 (1H, m), 

5.80-5.58 (1 H, m), 4.83-4.67 (1H, m), 4.60-4.40 (1H, m), 4.43-4.25 (2H, m), 
3.79 (3H,s),2.98 (1 H, dd, J=18, 5Hz), 2.68 (1H,dd,J=1 8, 5Hz), 1.95-1.60 (5H, 
m), 1.60-1.10 (5H, m), 1.42 (9H,s). 

Example 2(35) 

(2S)-3-cyclohexylcarbamoyl-2-t-butoxycarbonylaminopropanoic acid • 
4-methoxybenzyl ester 




TLC : Rf 0.31 (ethyl acetate : hexane = 1 : 3) ; 

NMR (CDCI 3 ) : 6 7.28 (2H, d, J=9Hz), 6.87 (2H, d, J=9Hz), 5.85-5.70 (1H, m), 

5.53-5.35 (1H, m), 5.14 (1H,d, J=12Hz), 5.10 (1H,d, J=12Hz), 4.55-4.43 (1H, 
m), 3.80 (3H, s), 3.78-3.58 (1H, m), 2.81 (1H, dd, J=15, 5Hz), 2.66 (1H, dd, 
J=1 5, 5Hz), 1 .95-1 .48 (5H, m), 1 .48-0.94 (5H, m), 1 .42 (9H, s). 

Example 2(36) 
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r • 



(2S)-N-(4-methoxybenzyl)-3-cyclohexylcarbamoyl-2-t-butoxycarbonylamino- 
propanamide 



TLC : Rf 0.1 9 (ethyl acetate : hexane = 1:3); 

NMR (CDCI 3 ) : 8 7.25-7.10 (1H, m), 7.17 (2H, d, J=9Hz), 6.84 (2H, d, J=9Hz), 

6.33-6.15 (1H, m), 5.87-5.70 (1H, m), 4.53-4.40 (1H, m), 4.36 (2H, d, J=6Hz), 
3.79 (3H, s), 3.78-3.58 (1H, m), 2.84 (1H, dd, J=15, 5Hz), 2.51 (1H, dd, J=15, 
5Hz), 1.94-1.50 (5H, m), 1.50-0.97 (5H, m), 1.42 (9H, s). 

Example 2(37^ 

(2S)-N-(4-methoxybenzyl)-3-cyclohexyloxycarbonyl-2-t-butoxycarbonylamino- 
propanamide 



TLC : Rf 0.21 (ethyl acetate : hexane = 1 : 3) ; 

NMR (CDCI 3 ) : 8 7.18 (2H, d, J=9Hz), 6.85 (2H, d, J=9Hz), 6.80-6.70 (1H, m), 

5.78-5.62 (1 H, m), 5.23-5.08 (1 H, m). 4.59-4.23 (3H, m), 3.80 (3H, s), 2.96 (1 H, 
dd, J=18, 5Hz), 2.65 (1H, dd, J=18, 8Hz), 1.93-1.48 (8H, m), 1.42 (9H, s). 
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Example g(39) 

(2S)-3-cyclopentylcarbamoyl-2-t-butoxycarbonylaminopropanoic acid • 
4-methoxybenzyl ester 



TLC : Rf 0.46 (ethyl acetate : hexane = 1 : 1) ; 

NMR (CDCI 3 ) : 8 7.28 (2H, d, J=9Hz), 6.87 (2H, d, J=9Hz), 5.83-5.73 (1 H, m), 

5.64-5.47 (1H, m), 5.14 (1H,d, J=12Hz), 5.09 (1H,d, J=12Hz), 4.56-4.40 (1H, 
m), 4.21-4.04 (1H, m), 3.81 (3H, s), 2 .79 (1H, dd, J=15, 5Hz), 2.65 (1H, dd, 
J=1 5, 5Hz), 2.05-1 .84 (2H, m), 1 .75-1 .48 (4H, m), 1 .46-1 .1 7 (2H, m), 1 .42 (9H, 
s). 

Example 2/39) 

(2S)-N-(4-methoxybenzyl)-3-cyclopentylcarbamoyl-2-t-butoxycarbonylamino- 
propanamide 




CH 3 




TLC : Rf 0.33 (methanol : methylene chloride = 1 : 1 9) ; 
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NMR (CDCI3) : 5 7.23-7.10 (1H, m), 7.17 (2H, d, J=9Hz), 6.84 (2H, d, J=9Hz), 

6.32-6.15 (1H, m), 6.00-5.82 (1H, m), 4.51-4.31 (3H, m), 4.20-4.03 (1H, m), 
3.79 (3H, s), 2.83 (1 H, dd, J=1 5, 5Hz), 2.50 (1 H, dd, J=1 5, 8Hz), 2.05-1 .80 (2H, 
m), 1 .75-1 .46 (4H, m), 1 .46-1 .23 (2H, m), 1 .42 (9H, s). 

Example 2(40) 

(2S)-3-cyclopentyloxycarbonyl-2-t-butoxycarbonylaminopropanoic acid • 
2-pyridylmethyl ester 



TLC : Rf 0.41 (hexane : ethyl acetate = 2:1); 

NMR (CDCI3) : 5 8.58 (1H, d, J=4.6Hz), 7.74-7.66 (1H, m), 7.37 (1H, d, 

J=7.8Hz), 7.23 (1 H, dd, J=4.6, 7.8Hz), 5.55 (1 H, d. J=8.8Hz), 5.31 (2H, s), 5.20- 
5.12 (1H, m), 4.72-4.62 (1H, m), 3.02 (1H, dd, J=4.8, 16.8Hz), 2.81 (1H, dd, 
J=4.8, 16.8Hz), 1.84-1.56 (8H, m), 1.44 (9H, s). 

Example 2(41) 



(2S)-3-cyclopentyloxycarbonyl-2-t-butoxycarbonylaminopropanoic acid • 
4-t-butylbenzyl ester 
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TLC : Rf 0.45 (hexane : ethyl acetate = 6:1); 

NMR (CDCI 3 ) : 8 7.38 (2H, d, J=8.6Hz), 7.27 (2H, d, J=8.6Hz), 5.49 (1H, d, 

J=8.6Hz), 5.21-5.08 (3H, m), 4.62-4.53 (1H, m), 2.96 (1H, dd, J=4.8, 16.8Hz), 
2.77 (1H, dd, J=4.8, 16.8Hz), 1.76-1.52 (8H, m), 1.43 (9H, s), 1.32 (9H, s). 

Example 2(42) 

(2S)-3-cyclopentyloxycarbonyl-2-t-butoxycarbonylaminopropanoic acid • 
2-methoxybenzyl ester 




TLC : Rf 0.32 (hexane : ethyl acetate = 4:1); 

NMR (CDCI 3 ) : 8 7.34-7.26 (2H, m), 6.95 (1H, d, J=6.6Hz), 6.86 (1H, d, 

J=8.4Hz),5.50 (1H,d,J=8.8Hz),5.23 (2H, s), 5.18-5.10 (1 H, m), 4.65-4.56 (1H, 
m), 3.83 (3H, s),2.96 (1H, dd, J=4.8, 16.8Hz), 2.87 (1H, dd, J=4.8, 16.8Hz), 
1.84-1.45 (8H, m), 1.44 (9H,s). 

Example 2(43^ 
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(2S)-3-cyclopentyloxycarbonyl-2-t-butoxycarbonylaminopropanoic acid • 
3-methoxybenzyl ester 




TLC : Rf 0.32 (hexane : ethyl acetate = 4:1); 

NMR (CDCI3) : 5 7.31-7.23 (1H, m), 6.93-6.84 (3H, m), 5.50 (1H, d, J=8.6Hz), 
5.22-5.08 (3H, m), 4.64-4.54 (1 H, m), 3.81 (3H, s), 2.97 (1 H, dd, J=4.8, 1 6.8Hz), 
2.77 (1 H, dd, J=4.8, 1 6.8Hz), 1 .86-1 .50 (8H, m), 1 .44 (9H, s). 

Example 2(44) 

(2S)-3-cyclopentyloxycarbonyl-2-t-butoxycarbonylaminopropanoic acid • 
3-pyridylmethyl ester 




TLC : Rf 0.36 (hexane : ethyl acetate = 1 : 1) ; 

NMR (CDCI3) : 5 8.60-8.57 (2H, m), 7.69 (1H, d, J=7.6Hz), 7.33-7.27 (1H, m), 
5.50 (1H, d, J=9.4Hz), 5.28-5.10 (3H, m), 4.64-4.54 (1H, m), 2.97 (1H, dd, 
J=4.8, 17.0Hz), 2.77 (1 H, dd, J=4.8, 1 7.0Hz), 1.86-1.49 (8H, m), 1.43 (9H,s). 
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Example 2(45) 

(2S)-3-cyclopentyloxycarbonyl-2-t-butoxycarbonylaminopropanoic acid • 
4-pyridylmethyl ester 




TLC : Rf 0.29 (hexane : ethyl acetate = 1 : 1) ; 

NMR (CDCI 3 ) : 5 8.60 (2H, d, J=6.0Hz), 7.25 (2H, d, J=6.0Hz), 5.54 (1H, d, 

J=8.8Hz), 5.28-5.12 (3H, m), 4.70-4.61 (1H, m), 3.02 (1H, dd, J=4.8, 16.8Hz), 
2.80 (1H, dd, J=4.8, 16.8Hz), 1.87-1.52 (8H, m), 1.45 (9H, s). 

Example 2(46) 

(2S)-3-cyclopentyloxycarbonyl-2-t-butoxycarbonylaminopropanoic acid • 
4-chlorobenzyl ester 




TLC : Rf 0.26 (hexane : ethyl acetate = 6:1); 

NMR (CDCI 3 ) : 5 7.33 (2H, d, J=8.8Hz), 7.27 (2H, d, J=8.8Hz), 5.49 (1H, d, 

J=8.0Hz), 5.22-5.06 (3H, m), 4.63-4.54 (1H, m), 2.96 (1H, dd, J=4.6, 16.8Hz), 
2.76 (1H,dd, J=4.6, 16.8Hz), 1.83-1.53 (8H, rh), 1.44 (9H, s). 
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Example 2(47) 

(2S)-3-cyclopentyloxycarbonyl-2-t-butoxycarbonylaminopropanoic acid • 
4-bromobenzyl ester 




TLC : Rf 0.25 (hexane : ethyl acetate = 6:1); 

NMR (CDCI 3 ) : 5 7.48 (2H, d, J=8.6Hz), 7.21 (2H, d, J=8.6H2), 5.49 (1H, d, 

J=8.4Hz), 5.20-5.04 (3H, m), 4.63-4.54 (1 H, m), 2.96 (1 H, dd, J=4.6, 1 7.0Hz), 
2.76 (1H, dd, J=4.6, 1 7.0Hz), 1.83-1.52 (8H, m), 1.43 (9H, s). 

Example 2(48) 

(2S)-4-(pyrrolidin-1 -ylcarbonyl)-2-t-butoxycarbonylaminobutanoic acid • 
4-methoxybenzyl ester 




TLC : Rf 0.33 (methylene chloride : methanol =19:1); 

NMR (CDCI3) : 6 7.30 (2H, d, J=9Hz), 6.87 (2H, d, J=9Hz), 5.58-5.40 (1 H, m), 
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5.15 (1H, d, J=13H'z), 5.06 (1H, d, J=13Hz), 4.38-4.20 (1H, m), 3.81 (3H, s), 
3.48-3.38 (2H, m), 3.32-3.20 (2H, m), 2.16-1.78 (8H, m), 1.42 (9H, s). 



Example 2(49) 

(2S)-3-cyclohexylcarbonyloxy-2-t-butoxycarbonylaminopropanoic acid • 
4-methoxybenzyl ester 



TLC : Rf 0.25 (ethyl acetate : hexane = 1 : 5) ; 

NMR (CDCI 3 ) : 5 7.29 (2H, d, J«9Hz), 6.88 (2H, d, J=9Hz), 5.28 (1 H, d, J=8Hz), 

5.14 (1H,d, J=12Hz), 5.09 (1H,d, J=12Hz), 4.64-4.52 (1H, m), 4.45 (1H, dd, 
J=11,4Hz), 4.26 (1H, dd, J=11, 4Hz), 3.81 (3H, s), 2.27-2.10 (1H, m), 1.89- 
1 .53 (5H, m), 1 .53-1 .05 (5H, m), 1 .44 (9H, s). 

Example 2(50^ 

(2S)-3-cyclopentyloxycarbonyl-2-(N-methyl-N-t-butoxycarbonylaminQ.)- 
propanoic acid • 4-methoxybenzyl ester 





,0 
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TLC : Rf 0.65 (ethyl acetate : hexane = 1 : 2) ; 

NMR(CDCI 3 ) :67.31-7.25 (2H, m), 6.91-6!83 (2H, m), 5.23-5.01 (3H,m), 4.86- 
4.55 (1H, m), 3.81 (3H, s), 3.03 (1H, dd, J=16.2, 6.4H2), 2.91-2.83 (2H, m), 
2.71 (1H, dd, J=1 6.2, 7.8Hz), 1.96 -1.52 (8H, m), 1.43-1.38 (9H, m). 

Example 2(51) 

(2S)-3-cyclohexyloxycarbonyl-2-(N-methyl-N-t-butoxycarbonylamino)- 
propanoic acid • 4-methoxybenzyl ester 



TLC : Rf 0.75 (ethyl acetate : hexane = 1 : 2) ; 

NMR (CDCI 3 ) : 5 7.27(2H, d, J=8.6Hz), 6.87 (2H, d, J=8.6Hz), 5.18-5.01 (2H, m), 
4.88-4.55 (2H, m), 3.81 (3H, s), 3.05 (1H, dd, J=16.4, 6.4Hz), 2.91-2.83 (3H, m), 
2.74 (1H, dd, J=16.4, 8.4Hz), 1.89 -1.16 (19H, m). 



(2R)-3-cyclohexylmethoxy-2-t-butoxycarbonylaminopropanoic acid 
4-methoxybenzyl ester 




Example 2(52) 
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TLC : Rf 0.18 (ethyl acetate : hexane = 1 : 8) ; . 

NMR (CDCI 3 ) :6 7.32-7.25 (2H, m), 6.92-6.85 (2H, m), 5.36 (1H, br. d, J=8.8Hz), 
5.1 8 (1 H, d, J=1 2.0Hz), 5.06 (1 H, d, J=1 2.0Hz), 4.48-4.34 (1 H, m), 3.81-3.76 
(4H,m),3.60 (1H,dd, J-9.8, 3. 2Hz), 3.19 (1H, dd, J-9.4, 6.6Hz), 3.09 (1H, dd, 
J=9.4, 6.4Hz), 1.74-1.13 (19H, m). 

Example 2(53) 

(2S)-3-cyclohexylmethoxy-2-t-butoxycarbonylaminopropanoic acid • 
4-methoxybenzyl ester 




1 

TLC : Rf 0.1 8 (ethyl acetate : hexane = 1 : 8) ; 

NMR (CDCI3) : 6 7.32-7.25 (2H, m), 6.92-6.85 (2H, m), 5.36 (1 H, br. d, J=8.8Hz), 
5.18 (1H, d, J-1 2.0Hz), 5.06 (1H, d, J=1 2.0Hz), 4.48-4.34 (1H, m), 3.81-3.76 
(4H, m), 3.60 (1 H, dd, J=9.8, 3. 2Hz), 3.1 9 (1 H, dd, J=9.4, 6.6Hz), 3.09 (1 H, dd, 
J=9.4, 6.4Hz), 1.74-1.13 (19H, m). 

Example 2(54) 
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(2S)-3-cyclohexyloxycarbonyl-2-t-butoxycarbonylaminopropanoic acid • 
4-methoxyphenethyl ester 




TLC : Rf 0.60 (ethyl acetate : hexane = 1 : 2) ; 

NMR (CDCI 3 ) : 5 7.17-7.09 {2H, m), 6.88-6.80 (2H, m), 5.45 (1 H, br. d, J=8.8Hz), 

4.78-4.65 (1 H, m), 4.59-4.49 (1 H, m), 4.40-4.22 (2H, m), 3.79 (3H, s), 2.99-2.85 
(3H, m), 2.76 (1H, dd, J=17.0, 4.6Hz), 1.86-1.24 (19H, m). 

Example 2(55) 

(2S)-3-cyclohexyloxycarbonyl-2-t-butoxycarbonylaminopropanoic acid • 
3-(4-methoxyphenyl)propyl ester 




TLC : Rf 0.67 (ethyl acetate : hexane = 1 : 2) ; 

NMR (CDCI 3 ) : 8 7.13-7.05 (2H, m), 6.86-6.79 (2H, m), 5.49 (1 H, br. d, J=8.6Hz), 

4.81-4.70 (1H,m), 4.60-4.51 (1 H, m), 4.24-4.04 (2H,m),3.79 (3H,s),2.98 (1H, 
dd,J=1 6.6,4.6Hz), 2.79 (1 H, dd, J=16.6, 4.8Hz), 2.62 (2H,t, J=7.4Hz), 2.00- 



131 



1.16 (21H, m). 



Example 2(56) 

(2S)-3-cyclohexyloxycarbonyl-2-t-butoxycarbonylaminopropanoic acid • 
furan-2-ylmethyl ester 



TLC : Rf 0.63 (ethyl acetate : hexane = 1 : 2) ; 

NMR (CDCI 3 ) : 8 7.42-7.40 (1 H, m), 6.41 (1 H, d, J=3.2Hz), 6.35 (1 H, dd, J=3.2, 
2.0Hz), 5.46 (1H, d, J=8.6Hz), 5.12 (2H, s), 4.81-4.67 (1H, m), 4.62-4.53 (1H, 
m), 2.96 (1 H, dd, J=16.8, 4.8Hz), 2.77 (1 H, dd, J=16.8, 5.0Hz), 1 .86-1 .16 (1 9H, 
m). 

Example 2(57) 

(2S)-3-cyclohexyloxycarbonyl-2-t-butoxycarbonylaminopropanoic acid • 
thiophen-2-ylmethyl ester 





TLC : Rf 0.62 (ethyl acetate : hexane = 1 : 2) ; 
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NMR (CDCI3) : 5 7.32 (1 H, dd, J=5.0, 1 .4Hz), 7.10-7.08 (1 H, m), 6.98 (1 H, dd, 
J=5.0, 3.2), 5.48 (1H,d, J=8.4Hz), 5.37. (1H, d, J=12.8Hz), 5.28 (1H, d, 
J=1 2.8Hz), 4.76-4.66 (1 H, m), 4.62-4.53 (1 H, m ), 2.97 (1 H, dd, J-1 7.2, 4.8Hz), 
2.78 (1H,dd, J=17.2, 4.6Hz), 1.86-1.22 (19H, m). 

Example 2(58) 

(2S)-3-cyclohexyloxycarbonyl-2-t-butoxycarbonylaminopropanoic acid • 
4-(4-methoxyphenyl)butyl ester 



TLC : Rf 0.63 (ethyl acetate : hexane = 1:2); 

NMR (CDCI 3 ) : 8 7.12-7.05 (2H, m), 6.86-6.79 (2H, m), 5.47 (1 H, d, J=8.8Hz), 
4.79-4.68 (1H, m), 4.58-4.49 (1H, m), 4.18-4,12 (2H, m), 2.96 (1H, dd, J=17.2, 
4.0Hz), 2.78 (1H, dd, J-17.2, 4.8Hz), 2.61-2.54 (2H, m), 1 .89-1.16 (23H, m). 



Ex amp l e 2( 5 9) 

(2S)-3-cyclohexyloxycarbonyl-2-t-butoxycarbonylaminopropanoic acid ■ 
cyclohexyl ester 




9 
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TLC : Rf 0.82 (ethyl acetate : hexane = 1 : 2) ; 

NMR (CDCI 3 ) : 8 5.48 (1H, d, J=8.4Hz), 4.88-4.70 (2H, m), 4.56-4.47 (1H, m), 
2.97 (1 H, dd, J=16.6, 4.0Hz), 2.78 (1H, dd, J=16.6, 4.8Hz), 1 .90-1 .1 8 (29H, m). 

Example 2(60) 

(2S)-3-cyclohexyloxycarbonyl-2-t-butoxycarbonylaminopropanoic acid • 
methyl ester 




TLC : Rf 0.55 (ethyl acetate : hexane = 1:2); 

NMR(CDCI 3 ) : 8 5.47 (1 H, d, J=8.0Hz), 4.82-4.71 (1H, m), 4.62-4.53 (1H, m), 

3.76 (3H, s), 2.97 (1 H, dd, J=16.8, 4.6Hz), 2.78 (1H, dd, J=16.8, 5.0Hz), 1.90- 
1.18 (19H, m). 

Example 2(61) 

(2S)-N-(4-methoxyphenyl)-3-cycIohexyloxycarbonyl-2-t-butoxycarbonylamino- 
propanamide 

134 




TLC : Rf 0.51 (ethyl acetate : hexane = 1 : 2) ; 

NMR (CDC! 3 ) : 5 8.41 (1H, br. s), 7.45-7.37 (2H. m), 6.89-6.81 (2H, m), 5.80 

(1 H, d, J=7.0Hz), 4.84-4.73 (1 H, m), 4.66-4.57 (1 H, m), 3.79 (3H, s), 3.01 (1 H, 
dd,J=16.8, 4.4Hz), 2.73 (1 H, dd, J=16.8, 7.0Hz), 1.86-1.16 (19H, m). 

Example 2(62) 

(2S)-3-cyclobutyloxycarbonyl-2-t-butoxycarbonylaminopropanoic acid • 
4-methoxybenzyl ester 




TLC : Rf 0.57 (ethyl acetate : hexane = 1 : 2) ; 

NMR (CDCI 3 ) : 8 7.31-7.24 (2H, m), 6.92-6.85 (2H, m), 5.48 (1H, d, J=9.0Hz), 

5.1 5 (1 H, d, J-1 1 .8Hz), 5.07 (1 H, d, J=1 1 .8Hz), 5.01-4.86 (1 H, m), 4.62-4.52 
(1H, m), 3.81 (3H, s), 2.96 (1H, dd, J=17.2, 5.2Hz), 2.76 (1H, dd, J=17.2, 
4.8Hz), 2.37-2.22 (2H, m), 2.12-1.43 (13H, m). 
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Example 2(63) 

(2S)-3-cyclohexyloxycarbonyl-2-t-butoxycarbonylaminopropanoic acid • 
diphenyl methyl ester 



TLC : Rf 0.33 (ethyl acetate : hexane = 1 : 5) ; 

NMR (CDCI 3 ) :6 7.45-7.18 (10H, m), 6.90 (1H,s), 5.56 (1 H, d, J=8Hz), 4.75- 
4.58 (2H, m), 3.03 (1 H, dd, J=1 8, 5Hz), 2.83 (1 H, dd, J=1 8, 5Hz), 1 .80-1 .08 
(10H, m), 1.43 (9H,s). 

Example 2(64) 

(2S)-N-((1S)-2-phenyl-1-benzyloxycarbonylethyl)-3-cyclohexyloxycarbonyl-2- 
t-butoxycarbonylaminoprcpanamide 
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TLC : Rf 0.53 (ethyl acetate : hexane = 1 : 2) ; 

NMR (CDCI 3 ) : 5 7.39-7.19 (8H, m), 7.08-7.03 (2H, m), 6.97 (1H, d, J=8.4Hz), 
5.61 (1H, d, J=8.4Hz), 5.14 (1H, d, J=12.4Hz), 5.08 (1H,d, J-1 2.4Hz), 4.90- 
4.69 (2H, m), 4.56-4.42 (1H, m), 3.10 (2H, d, J=6.0Hz), 2.93 (1H, dd, J=17.2, 
4.6Hz). 2.62 (1H, dd, J=17.2, 6.2Hz), 1 .89-1.18 (19H, m). 

Fxample 2(65) 

(2S)-N-((1S)-1-benzyloxycarbonylethyl)-3-cyclohexyloxycarbonyl-2-t- 
butoxycarbonylaminopropanamide 
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TLC : Rf 0.47 (ethyl acetate : hexane = 1:2); 

NMR (CDCI3) : 6 7.41-7.31 (5H, m), 7.09 (1H, d, J=6.4Hz), 5.67 (1H, d, 

J=7.8Hz), 5.20 (1H, d, J=1 2.0Hz), 5.13 (1H, d, J=1 2.0Hz), 4.81-4.46 (3H, m), 
2.96 (1H, dd, J=16.8, 4.4Hz), 2.64 (iH.dd, J=16.8, 6.6), 1.92-1 .18 (19H, m). 

Example 2(66) • 
(2S)-3-benzyloxycarbonyl-2-t-butoxycarbonylaminopropanoic acid • 
4-methoxybenzyl ester 




TLC : Rf 0.33 (ethyl acetate : hexane = 1 : 3) ; 

NMR (CDCI3) : 5 7.40-7.27 (5H, m), 7.23 (2H, d, J=9Hz), 6.85 (2H, d, J=9Hz), 

5.56-5.40 (1H, m), 5.07 (4H, s), 4.65-4.50 (1H, m), 3.80 (3H,s), 3.03 (1H,dd, 
J=1 8, 5Hz), 2.85 (1 H, dd, J=1 8, 5Hz), 1 .42 (9H, s). 

Example 2(67^ + 
(2S)-3-cycloheptyloxycarbonyl-2-t-butoxycarbonylaminopropanoic acid • 
4-methoxybenzyl ester 
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TLC : Rf 0.36 (hexane : ethyl acetate = 4:1); 

NMR (CDCI3) : 5 7.27 (2H, d, J=8.4Hz), 6.88 (2H, d, J=8.4Hz), 5.48 (1H, d, 

J=8.4Hz), 5.15 (1H, d, J=12.2Hz), 5.07 (1H, d, J=1 2.2Hz), 4.94-4.82 (1H, m), 
4.61-4.52 (1H S m). 3.81 (3H, s), 2.95 (1H, dd.J-4.4, 16.8Hz), 2.76 (1H, dd, 
J=4.8, 16.8Hz), 1.90-1.75 (2H, m), 1.68-1.34 (19H, m). 

Example 2f68) 

(2S)-3-cyclooctyloxycarbonyl-2-t-butoxycarbonylaminopropanoic acid • 
4-methoxybenzyl ester 




TLC : Rf 0.38 (hexane : ethyl acetate = 4:1); 

NMR (CDCI 3 ) : 6 7.27 (2H, d, J=8.4Hz), 6.88 (2H, d, J=8.4Hz), 5.49 (1H, d, 
J=8.4Hz), 5.16 (1H, d, J=1 2.0Hz), 5.07 (1H, d, J=1 2.0Hz), 4.96-4.84 (1H, m), 
4.61-4.52 (1H, m), 3.81 (3H, s), 2.94 (1H, dd, J=4.4, 16.8Hz), 2.75 (1H, dd, 
J=4.8, 16.8Hz), 1.75-1.46 (14H, m). 1.43 (9H, s). 

Example 2(69^ 
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(2S)-3-(adamantanr2-yloxycarbonyl)-2-t-butoxycarbonylaminopropanoic 
acid • 4-methoxybenzyl ester 




NMR (CDCy : 5 7.27 (2H, d, J=8.6Hz), 6.87 (2H, d, J=8.6Hz), 5.51 (1H, d, 
J=8.4Hz), 5.16 (1H,d, J=1 2.0Hz), 5.06 (1H,d, J=1 2.0Hz), 4.92-4.87 (1H, br), 
4.63-4.54 (1H, m), 3.81 (3H, s), 3.01 (1 H, dd, J=4.6, 16.8Hz), 2.83 (1H, dd, 
J=4.8, 16.8Hz), 2.01-1.67 (12H, m), 1.58-1.45 (2H, m), 1.43 (9H, s). 

Example 2(70) 

(2S)-3-(adamantan-1-yloxycarbonyl)-2-t-butoxycarbonylaminopropanoic 
acid • 4-methoxybenzyl ester 




TLC : Rf 0.42 (hexane : ethyl acetate = 4:1) ; 

NMR (CDCI3) : 6 7.29 (2H, d, J=8.6Hz), 6.87 (2H, d, J=8.6Hz), 5.49 (1H, d, 
J=8.4Hz), 5.17 (1 H, d, J=1 1.9Hz), 5.05 (1H, d, J=1 1.9Hz), 4.57-4.48 (1H, m), 
3.80 (3H, s), 2.90 (1 H, dd, J=4.4, 16.8Hz), 2.69 (1 H, dd, J=4.8, 16.8Hz), 2.1 8- 
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2.07 (3H, br), 2.01 (6H, d, J=3.0Hz), 1 .63 (6H, t, J=3.0Hz), 1 .44 (9H, s). 



Example 2(71) 

(2S, 3R)-3-cyclohexylcarbonyloxy-2-t-butoxycarbonylaminobutanoic acid • 
4-methoxybenzyl ester 




TLC : Rf 0.35 (ethyl acetate : hexane = 1 : 5) ; 

NMR (CDCI 3 ) : 5 7.29 (2H, d, J=9Hz), 6.88 (2H, d, J=9Hz), 5.46-5.30 (1H, m), 
5.17 (1H,d,J=1 0Hz), 5.06 (1 H, d, J=13Hz), 5.04 (1H,d, J=13Hz), 4.44 (1H,dd, 
J=1 0, 2Hz), 3.81 (3H, s), 2.20-2.00 (1 H, m), 1 .85-1 .50 (5H, m), 1 .46 (9H, s), 
1 .40-1 .00 (5H, m), 1 .25 (3H, d, J=6Hz). 

Example 2(72) 

(2S)-N-((1S)-1-(4-methoxybenzyloxycarbonyl)ethyl)-3-cyclohexyloxycarbonyl- 
2-benzyloxycarbonylaminopropanamide 
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TLC : Rf 0.31 (ethyl acetate : hexane = 1:2); 

MKAD /rn^l \ . £ -7 OO *7 O >1 /7U rv,\ 7 f\0 /I U W l™"7 OU->\ C QO,C PC /OU m\ 
i N l v 1 1 i ^v^/i_y ^13/ . u / i *r ^ / 1 1 , 1 1 ly , / .uu ^1 1 1, u, u-< i^./, v,j<_ w .v»/^ \*- • / , 

5.91 (1 H, d, J=7.8Hz), 5.1 6-5.03 (4H, m), 4.82-4.69 (1 H, m), 4.64-4.47 (2H, m), 
3.81 (3H, s),2.99 (1H,dd, J=17.2, 4.0Hz),2.65 (1H, d d, J=17.2, 6.4Hz), 1.84- 
1.18 (13H, m). 

Example 2(73) 

(2S)-N-((1S)-2-phenyl-1-(4-methoxybenzyloxycarbonyl)ethyl)-3-cyclohexyl- 
oxycarbonyl-2-benzyloxycarbonylaminopropanamide 
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TLC : Rf 0.36 (ethyl, acetate : hexane = 1:2); 

NMR (CDCI 3 ) : 5 7.38-7.33 (5H, m), 7.25-7.1 6 (5H, m), 7.05-6.84 (5H, m), 5.87 
(1 H, d, J=8.2Hz), 5.1 5-4.98 (4H, m), 4.86-4.67 (2H, m), 4.59-4.50 (1 H, m), 3.82 
(3H, s), 3.06 (2H, d, J=6.0Hz), 2.94 (1H, dd, J=17.2, 4.4Hz), 2.62 (1H, dd, 
J=17.2, 6.6Hz), 1.84-1.18 (10H,m). 

Example 2(74) 

(3S)-3-t-butoxycarbonylamino-3-(1 , 2, 3, 4-tetrahydroquinolin-1-ylcarbonyl)- 
propanoic acid • cyclohexyl ester 



TLC : Rf 0.48 (ethyl acetate : hexane = 1:2); 

NMR (DMSO-d 6 ) : 5 7.50-7.05 (5H, m), 4.97 (1H,dd, J=1 5.4, 7.0Hz), 4.67-4.52 

(1H, m), 3.83-3.50 (2H, m), 2.70-2.38 (4H, m), 1.94-1.80 (2H, m), 1.75-1.18 
(19H, m). 

Example 2(75) 

(3S)-3-t-butoxycarbonylamino-3-(1 , 2, 3, 4-tetrahydroisoquinolin-2-yl- 
carbonyl)propanoic acid • cyclohexyl ester 
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TLC : Rf 0.42 (ethyl acetate : hexane = 1:2); 

NMR (CDCi 3 ) : 6 7.23-7.1 1 (4H, m), 5.42 (1 H, d, J=9.2Hz), 5.14-5.03 (In, m), 
4.88-4.58 (3H, m), 4.02-3.71 (2H, m), 2.97-2.55 (4H, m), 1 .92-1 .08 (19H, m). 

Example 2(76) 

(2S)-N-methyl-N-(1 , 1 -dimethyl-2-phenylethyl)-3-cyclohexyloxycarbonyl-2-t- 
butoxycarbonylaminopropanamide 




TLC : Rf 0.56 (ethyl acetate : hexane = 1 : 2) ; 

NMR (CDCI 3 ) : 8 7.31-7.09 (5H, m), 5.39 (1H, d, J=9.2Hz), 4.99-4.88 (1H, m), 
4.81-4.71 (1 H, m), 3.35 (1 H, d, J=1 3.2Hz), 3.00 (1 H, d, J=1 3.2Hz), 2.73 (1 H, dd, 
J=1 5.4, 6.6Hz), 2.65 (3H, s), 2.54 (1 H, dd, J=1 5.4, 6. 6Hz), 1 .93-1 .19 (25H, m). 
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Example 2(77) 

(2S)-6-cyclohexylcarbonylamino-2-t-butoxycarbonylaminohexanoic acid • 
4-methoxybenzyl ester 



TLC : Rf 0.37 (ethyl acetate : hexane = 1 : 1) ; 

NMR(CDCI 3 ) : 5 7.32-7.25 (2H, m), 6.93-6.85 (2H, m), 5.55-5.44 (1 H, m), 5.17- 

5.03 (3H, m), 4.35-4.21 (1 H, m), 3.81 (3H, s), 3.23-3.1 4 (2H, m), 2.08-1 .96 (1 H, 
m), 1.88-1.18 (25H, m). 

Example 2(78) 

(2R)-3-(4-methoxyben2ylthio)-2-t-butoxycarbonylaminopropanoic acid • 
cyclohexyl ester 



TLC : Rf 0.70 (ethyl acetate : hexane = 1 : 2) ; 

NMR (CDCI 3 ) : 5 7.28-7.19 (2H, m), 6.88-6.81 (2H, m), 5.29 (1H, d, J=7.4Hz), 



O 
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4.90-4.77 (1 H, m), 4.54-4.44 (1 H, m), 3.79 (3H, s), 3.70 (2H, s), 2.89 (1 H, dd, 
J=14.0, 4.4Hz), 2.79 (1 H, dd, J=14.0, 6.0Hz), 1.92-1.18 (19H, m). 



Fxample 2(79) 

(2R)-N-(4-methoxybenzyl)-3-(4-methoxybenzylthio)-2-t-butoxycarbonyl- 
aminopropanamide 



TLC : Rf 0.28 (ethyl acetate : hexane = 1 : 2) ; 

NMR (CDCI 3 ) : 5 7.26-7.1 6 (4H, m), 6.89-6.78 (4H, m), 6.53-6.41 (1 H, m), 5.26 
(1H, d, J=7.4Hz), 4.38 (2H, d, J=5.4Hz), 4.27-4.18 (1H, m), 3.79 (3H, s), 3.78 
(3H, s), 3.68 (2H, s). 2.91 (1H, dd, J=14.0, 5.4Hz), 2. 74 (1H, dd, J=14.0, 6.8Hz), 
1.43 (9H,s). 

Example 2(80) 

(2R)-N-(4-methoxybenzyl)-3-cyclohexylmethylthio-2-t-butoxycarbonylamino- 
propanamide 




CH 3 



CH, 




CH 3 



TLC : Rf 0.48 (ethyl acetate : hexane = 1:2); 
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NMR (CDCy : 6 7.25-7.1 8 (2H, m), 6.89-6.84 (2H, m), 6.68-6.60 (1 H, m), 5.36 

(1H, d, J=7.0Hz), 4.39 (2H, d, J=5.6Hz), 4.28-4.18 (1H, m), 3.80 (3H, s), 2.98 
(1H, dd, J=14.0, 5.8Hz), 2.82 (1H, dd, J=14.0, 7.0Hz), 2.46 (1H, dd, J=12.8, 
7.0Hz), 2.39 (1 H, dd, J=1 2.8, 6.6Hz), 1 .83-0.82 (20H, m). 

Example 2(81) 

(2S)-N-(4-methoxybenzyl)-3-benzyloxy-2-t-butoxycarbonylaminopropanamide 



CH 3 O 
H,C. I 3 II 

H 3 C^O^N 




H 



"CH, 



TLC : Rf 0.26 (ethyl acetate : hexane = 1 : 2) ; 

NMR (CDCI3) : 5 7.38-7.1 2 (7H, m), 6.84-6.77 (2H, m), 6.69-6.61 (1 H, m), 5.44- 

5.34 (1H, m), 4.56 (1H, d, J=11.4Hz), 4.47 (1 H, d. J=11.4Hz), 4.39 (2H, d, 
J=5.8Hz), 4.34-4.24 (1 H, m), 3.95 (1 H, dd, J=9.2, 3.8Hz), 3.78 (3H, s), 3.59 (1 H, 
dd,J=9.2, 6.6Hz), 1.43 (9H,s). 

Example 2(82) 

(2S)-N-(4-dimethylaminobenzyl)-3-cyclohexylmethoxy-2-t-butoxycarbonyl- 
aminopropanamide * 
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TLC : Rf 0.42 (ethyl acetate : hexane = 1 : 2) ; 

NMR (CDCI 3 ) : 8 7.18-7.1 1 (2H, m), 6.72-6.56 (3H, m), 5.46-5.30 (1 H, m), 4.41 

(1 H, dd, J=1 4.2, 5.4Hz), 4.30 (1 H, dd, J=1 4.2, 5.2Hz), 4.29-4.1 5 (1 H, m), 3.82 
(1 H, dd, J=9.2, 3.6Hz), 3.47 (1 H, dd, J=9.2, 6.8), 3.31 -3.1 6 (2H, m), 2.93 (6H, s), 
1.75-0.74 (20H, m). 

Example 2(83) 

(2R)-N-(4-methoxybenzyl)-3-cyclohexylmethoxy-2-t-butoxycarbonylamino- 
propanamide 



TLC : Rf 0.1 8 (ethyl acetate : hexane = 1:2); 

NMR (CDCI 3 ) : 6 7.23-7.1 6 (2H, m), 6.89-6.82 (2H, m), 6.78-6.68 (1 H, m), 5.46- 

5.28 (1 H, m), 4.45 (1 H, dd, J=14.2, 5.4Hz), 4.35 (1 H, dd, J=14.2, 5.6Hz), 4.28- 
4.16 (1H, m), 3.86-3.79 (4H, m), 3.47 (1H, dd, J=9.2, 7.0Hz), 3.27 (1H, dd, 
J=8,8, 6.4Hz), 3.20 (1 H, dd, J=8.8, 6.2Hz), 1 .75-0.74 (20H, m). 



Example 2(84) 

(2S)-N-methyl-N-(4-methoxybenzyl)-3-cyclohexylmethoxy-2-t-butoxycarbonyl- 
aminopropanamide 
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TLC : Rf 0.56 (ethyl acetate : hexane = 1 : 2) ; 

NMR (CDCI 3 ) : 8 7.21-7.1 3 (2H, m), 6.89-6.80 (2H, m), 5.47-5.38 (1 H, m), 5.00- 

4.70 (2H, m), 4.45 (0.3H, d, J-1 6.6H2), 4.30 (0.7H, d, J-1 4.4Hz), 3.79 (3H, s), 
3.66-3.47 (2H, m), 3.22-3.14 (2H, m), 3.01 (2.1 H, s), 2.89 (0.9H, s), 1.74-0.74 
(20H, m). 

Example 2(85) 

(2RS)-N-(4-methoxybenzyl)-4-cyclohexylmethoxy-2-t-butoxycarbonylamino- 
butanamide 




TLC : Rf 0.24 (ethyl acetate : hexane = 1:2); 

NMR (CDCy : 8 7.20 (2H, d, J=9Hz), 6.86 (2H, d, J=9Hz), 6.83-6.68 (1H, m), 

6.00-5.85 (1H, m), 4.39 (2H,d, J=6Hz), 4.37-4.17 (1 H, m), 3.80 (3H, s), 3.62- 
3.43 (2H, m), 3.13 (2H,d, J=6Hz), 2.16-1.97 (2H, m), 1.80-1.00 (9H, m), 1.42 
(9H,s), 1.00-0.70 (2H, m). 

Example 2(86) 

(2S)-N-(4-nitrobenzyl)-3-cyclohexylmethoxy-2-t-butoxycarbonylamino- 
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propanamide 




TLC : Rf 0.28 (ethyl acetate : hexane = 1 : 2) ; 

NMR (CDCI 3 ) : 5 8.22-8.1 4 (2H, m), 7.48-7.41 (2H, m), 7.02-6.94 (1 H, m), 5.37 

(1 H, d, J=6.4Hz), 4.64 (1 H, dd, J=1 3.2, 5.8Hz), 4.53 (1 H, dd, J=1 3.2, 6.2Hz), 
4.34-4.22 (1 H, m), 3.87 (1 H, dd, J=9.2, 3.6Hz), 3.52 (1 H , dd, J=9.2, 6.6Hz), 
3.30 (1 H, dd, J=9.2, 6.2Hz), 3.24 (1 H, dd, J=9.2, 6.0Hz), 1 .77-0.78 (20H, m). 

Example 2(87) 

(2S)-N-(4-methoxybenzyl)-3-(2-cyclohexenyloxy)-2-t-butoxycarbonylamino- 
propanamide 




TLC : Rf 0.26 (ethyl acetate : hexane = 1 : 2) ; 

NMR (CDCI3) : 8 7.20 (2H, d, J=9Hz), 6.84 (2H, d, J=9Hz), 6.84-6.59 (1 H, m), 
5.90-5.78 (1H, m), 5.74-5.60 (1H, m), 5.52-5.34 (1H, m), 4.41 (2H, d, J=6Hz), 
4.30-4.1 5 (1 H, m), 4.00-3.83 (2H, m), 3.79 (3H, s). 3.64-3.48 (1 H, m), 2.05-1 .90 
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(2H, m), 1.90-1.35 (4H, m), 1.43 (9H, s). 



Example 2(88) 

(2S)-N-(4-methoxyben2yl)-3-cyclohexyloxy-2-t-butoxycarbonylamino- 
propanamide 




TLC : Rf 0.28 (ethyl acetate : hexane = 1 : 2) ; 

NMR (CDCIg) : 5 7.20 (2H, d, J=9Hz), 6.85 (2H, d, J=9Hz), 6.85-6.70 (1 H, m), 

5.50-5.30 (1H, m), 4.41 (2H, d, J=6Hz), 4.26-4.14 (1H, m), 3.88 (1H, dd, J=9, 
4Hz), 3.80 (3H, s), 3.50 (1 H, dd, J=9, 7Hz), 3.36-3.20 (1 H, m), 1 .90-1 .05 (1 OH, 
m), 1.44 (9H,s). 

Example 2(89) 

(2S)-N-(4-methoxybenzyl)-3-cyclohexylmethylthio-2-t-butoxycarbonylamino- 
propanamide 
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TLC : Rf 0.43 (ethyl acetate : hexane = 1:2); 

NMR (CDCI3) : 8 7.25-7.1 8 (2H, m), 6.90-6.82 (2H, m), 6.68-6.58 (1 H, m), 5.35 
(1H, d, J=7.4Hz), 4.40 (2H, d, J=6.0Hz), 4.28-4.18 (1H, m), 3.80 (3H, s), 2.99 
(1H,dd, J-13.6. 5.6Hz), 2.82 (1H, dd, J=13.6, 7.0Hz), 2.48 (1H, dd, J=12.8, 
7.0), 2.39 (1 H, dd, J=1 2.8, 6.6Hz), 1 .86-0.80 (20H, m). 

Example 2(90) 

(2R)-N-(4-methoxybenzyl)-3-cyclopentylmethylthio-2-t-butoxycarbonylamino- 
propanamide 



TLC : Rf 0.36 (ethyl acetate : hexane = 1 : 2) ; 

NMR (CDCI3) : 8 7.25-7.1 8 (2H, m), 6.89-6.82 (2H, m), 6.68-6.59 (1 H, m), 5.36 
(1 H, d, J=7.4Hz), 4.39 (2H, d, J=5.6Hz), 4.29-4.1 9 (1 H, m), 3.80 (3H, s), 3.00 
(1H, dd, J=13.6, 5.4Hz), 2.84 (1H, dd, J=13.6, 6.6Hz), 2.54 (2H, d, J=7.4Hz), 
2.10-1.95 (1H, m), 1.91-1.08 (17H, m). 

Example 2(91) 

(2S)-N-(4-methoxybenzyl)-3-cyclopentylmethoxy-2-t-butoxycarbonylamino- 
propanamide 
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CH 3 



TLC : Rf 0.33 (ethyl acetate : hexane = 1:2); 

NMR(CDCI 3 ) : 5 7.25-7.16 (2H, m), 7.01-6.82 (2H, m), 6.81-6.69 (1H, m), 5.42 
(1H,d, J=5.8Hz), 4.4.4 (1H, dd, J=1 5.4, 6.0Hz), 4.37 (1H, dd, J=15.4, 5.8Hz), 
4.29-4.18 (1H, m), 3.84 (1H, dd, J=9.2, 3.8Hz), 3.80 (3H , s), 3.50 (1H, dd, 
J=9.2, 7.0Hz), 3.37 (1 H, dd, J=1 6.6, 7.4Hz),3.28 (i H, dd, J=16.8, 6.8Hz), 2.14- 
1.99 (1H, m), 1.75-0.83 (17H, m). 

Example 2(92) 

(2S)-N-(4-methoxybenzyl)-3-cyclohexylcarbonylamino-2-t-butoxycarbonyl- 
aminopropanamide 



TLC : Rf 0.20 (ethyl acetate : hexane = 1 : 1) ; 

NMR (CDCI3+CD3OD) : 8 7.22-7.14 (2H, m), 6.87-6.80 (2H, m), 4.40 (1H, d, 

J=14.8Hz), 4.29 (1H, d, J=1 4.8Hz), 4.25-4.20 (1H, m), 3.78 (3H, s), 3.72-3.48 
(2H, m), 2.09-1 .97 (1H, m), 1.86-1.16 (19H, m). 




Example 2(93) 

(2S)-N-(4-methoxybenzyl)-4-(2-cyclohexenyloxy)-2-t-butoxycarbonylamino- 
butanamide 




TLC : Rf 0.19 (ethyl acetate : hexane = 1 : 2) ; 

NMR (CDCI 3 ) : 5 7.24-7.15 (2H, m), 6.94-6.78 (3H, m), 5.94-5.74 (2H, m), 5.72- 
5.60 (1 H,m), 4.50-4.1 5 (3H,m), 3.82-3.52 (3H, m), 3.80 (3H, s), 2.13-1 .90 (4H, 
m), 1 .80-1 .35 (4H, m), 1 .42 (9H, s). 

Example 2(94) 

(2S)-N-(4-methoxybenzyl)-4-cyclohexyloxy-2-t-butoxycarbonylamino- 
butanamide 



TLC : Rf 0.21 (ethyl acetate : hexane = 1 : 2) ; 

NMR (CDCI3) : 8 7.25-7.1 5 (2H, m), 7.00-6.80 (3H, m), 6.03-5.88 (1 H, m), 4.52- 
4.1 5 (3H, m), 3.80 (3H, s), 3.71-3.42 (2H, m), 3.26-3.08 (1 H, m), 2.1 0-1 .95 (2H, 
m), 1 .85-1 .05 (1 OH, m), 1 .42 (9H, s). 
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Example 2(951 

(2S)-N-(4-methoxybenzyl)-3-cyclopentylmethylthio-2-t-butoxycarbonylamino- 
propanamide 



TLC : Rf 0.53 (ethyl acetate : chloroform = 15 : 100) ; 

NMR(CDCI 3 ) : 5 7.25-7.18 (2H, m), 6.90-6.82 (2H, m), 6.64 (1H,t, J=6.0Hz), 
5.36 (1H,d, J=7.2Hz), 4.39 (2H, d, J=6.0Hz), 4.29-4.19 (1H,m),3.80 (3H, s), 
3.00 (1H, dd, J=14.0, 5.4Hz), 2.84 (1H, dd, J=14.0, 7.0Hz), 2.54 (2H, d, 
J=7.0Hz), 2.13-1.91 (1H, m), 1.90-1.08 (17H, m). 

Example 2(96) 

(2R)-N-(4-nitrobenzyl)-3-cyclohexylmethoxy-2-t-butoxycarbonylamino- 
propanamide 



TLC : Rf 0.21 (ethyl acetate : hexane = 1:2) ; 

NMR (CDCI 3 ) : 8 8.21-8.14 (2H, m), 7.48-7.41 (2H, m), 7.03 (1H,t, J=5.8Hz), 
5.39 (1H, d, J=6.2Hz), 4.63 (1H, dd, J=16.2, 5.8Hz), 4.53 (1H, dd, J=16.2, 
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6.2Hz), 4.36-4.22 (1 H, m). 3.87 (1 H, del, J=9.0, 3.6Hz). 3.53 (1 H, dd, J=9.2, 
6.6Hz), 3.30 (1H, dd, J=9.2, 6.2Hz), 3.24 (1H, dd, J=9.2, 6.2Hz), 1.79-0.76 
(20H, m). 

Example 2(97^ 

(2R)-N-(4-nitrobenzyl)-3-cyclohexylmethylthio-2-t-butoxycarbonylamino- 
propanamide 



TLC : Rf 0.40 (ethyl acetate : hexane = 1 : 2) ; 

NMR (CDCI 3 ) : 5 8.1 9-8.1 4 (2H, m), 7.48-7.43 (2H, m), 7.1 2 (1 H, t, J=6.0Hz), 

5.44 (1H, d, J=7.2Hz), 4.66-4.47 (2H, m), 4.36-4.25 (1H, m), 2.98 (1H, dd, 
J=13.8, 5.8Hz), 2.86 (1H, dd, J=13.8, 6.6Hz), 2.56-2.33 (2H, m), 1.95-0.71 
(20H, m). 

Example 2(98) 

(2R.)-N-(furan-2-ylmethyl)-3-cyclohexylmethylthio-2-t-butoxycarbonylamino- 




propanamide 
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TLC : Rf 0.60 (ethyl acetate : hexane = 1 : 2) ; 

NMR (CDCI 3 ) : 8 7.37-7.34 (1H, m), 6.76-6.71 (1H, m), 6.33 (1H, dd, J=5.0, 

1.8Hz), 6.26-6.23 (1H, m),5.35 (1 H, d, J=7.2Hz), 4.51 (1H, dd,J=15.4, 5.4Hz), 
4.40 (1H, dd, J=15.4, 5.4Hz), 4.28-4.18 (1H, m), 2.98 (1H, dd, J=13.8, 5.4Hz), 
2.81 (1H, dd, J=13.8, 7.0Hz), 2.45 (1H, dd, J-12.6, 7.0Hz), 2.39 (1H, dd, 
J=12.6,6.6Hz), 1.88-0.78 (20H, m). 

Example 2(99) 

(2R)-N-(4-dimethylaminobenzyl)-3-cyclohexylmethylthio-2-t-butoxycarbonyl- 
aminopropanamide 



TLC : Rf 0.43 (ethyl acetate : hexane = 1:2); 

NMR(CDCI 3 ) :6 7.20-7.12 (2H, m), 6.73-6.67 (2H,m), 6.55-6.51 (1H, m), 5.35 

(1H,d, J=7.4Hz), 4.44-4.1 7 (3H, m), 2.98 (1 H,' dd, J=1 3.8, 5.4Hz), 2.94 (6H, s), 
2.82 (1H, dd, J=13.8, 7.0Hz), 2.51-2.34 (2H, m), 1.88 -0.79 (20H, m). 



Example 2(100) 

(2R)-2-t-butoxycarbonylamino-3-cyclohexylmethylthiopropanoic acid • 
4-methoxybenzyl ester 
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TLC : Rf 0.68 (ethyl acetate : hexane = 1:2); 

NMR (CDCI3) : 5 7.34-7.25 (2H, m), 6.92-6.85 (2H, m), 5.36 (1 H, d, J=8.0Hz), 
5.16 (1H,d,J=1 1.6Hz), 5.08 (1 H, d,J=1 1 .6Hz), 4.57-4.48 (1 H, m), 3.81 (3H, s), 
2.93 (2H, d, J=4.8Hz), 2.35 (2H, d, J=7.0Hz), 1 .85-0.75 (20H, m). 

Example 2(101) 

(2R)-N-(4-methoxycyclohexylmethyl)-2-t-butoxycarbonylamino-3-cyclohexyl- 
methylthiopropanamide 




(The relative configuration of cyclohexyl ring substituted by methoxy^group is 
not determined, but the above compound is a single compound. This 
compound is the isomer of the compound prepared in Example 2(102).) 
TLC : Rf 0.40 (ethyl acetate : hexane = 1 : 2) ; 

NMR (CDCI3) : 6 6.47 (1 H, t, J=6.0Hz), 5.37 (1 H, d, J=7.4Hz), 4.22-4.1 2 (1 H, m), 
3.46-3.36 (1H, m), 3.29 (3H, s), 3.17-3.09 (2H, m), 2.95 (1H, dd, J=13.6, 5.6Hz), 
2.78 (1H, dd, J=13.6, 6.8Hz), 2.54-2.38 (2H, m), 2.00-0.81 (29H, m). 
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Example 2(102) ' 

(2R)-N-(4-methoxycyclohexylmethyl)-2-t-butoxycarbonylamino-3-cyc 
methylthiopropanamide 




jO 



CH 3 



(The relative configuration of cyciohexyi ring substituted by methoxy group is 
not determined, but the above compound is a single compound. This 
compound is the isomer of the compound prepared in Example 2(101).) 
TLC : Rf 0.30 (ethyl acetate : hexane = 1 : 2) ; 

NMR (CDCI 3 ) : 5 6.46 (1 H, t, J=5.6Hz), 5.36 (1 H, d, J=7.0Hz), 4.22-4.12 (1H, m), 
3.34 (3H, s), 3.17-2.91 (4H, m), 2.79 (1H, dd, J=13.8, 7.0Hz), 2.54-2.38 (2H, m), 
2.15-2.01 (2H, m), 1.89-0.82 (27H, m). 

Example 2M03) 

(2R)-N-(4-phenoxybenzyl)-2-t-butoxycarbony!amino-3-cyclohexyl methyl- 
thiopropanamide 



NMR (CDCI 3 ) : 8 7.39-7.22 (m, 4H), 7.1 5-7.06 (m, 1 H), 7.03-6.93 (m, 4H), 6.70 
(t, J=5.3Hz, 1 H), 5.35 (d,J=6.8Hz, 1 H), 4.44 (d, J=6.0Hz, 2H), 4.30-4.20 (m, 1 H), 
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2.99 (dd, J=1 4.0, 5;6Hz, 1 H), 2.83 (dd, J=1 4.0, 7.0Hz, 1 H), 2.52-2.36 (m, 2H), 
1.88-0.79 (m,20H). 

Example 2(1 Q4) 

(2R)-N-((1S)-1-(4-nitrophenyl)ethyl)-2-t-butoxycarbonyIamino-3-cyclohexyl- 
methylthiopropanamide 



TLC : Rf 0.46 (ethyl acetate : hexane = 1 : 2) ; 

NMR (CDCI 3 ) : 6 8.25-8.15 (2H, m), 7.54-7.45 (2H, m), 6.84 (1H, d, J=7Hz), 
5.36 (1 H, d, J=7Hz), 5.1 5 (1 H, quintet, J=7Hz), 4.21 (1 H, td, J=7, 5Hz), 2.93 
(1 H, dd, J=1 4, 5Hz), 2.79 (1 H, dd, J=1 4, 7Hz), 2.44 (2H, d, J=7Hz), 1 .88-0.78 
(1 1 H, m), 1 .52 (3H, d, J=7Hz), 1 .46 (9H, s). 

Example 2M05) 

(2R.)-N-((1R)-1-(4-nitrophenyl)ethyl)-2-t-butoxycarbonylamino-3-cyclohexyl- 




CH 3 



methylthiopropanamide 
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N0 2 



CH 3 



TLC : Rf 0.47 (ethyl acetate : hexane = 1 : 2) ; 

NMR (CDCI 3 ) : S 8.22-8.15 (2H, m), 7.51-7.44 (2H, m), 6.89 (1 H, d, J=7.8Hz), 
5.32 (1H. d ; J=7.0Hz). 5.21-5.06 (1H, m), 4.27-4.17 (1H, m), 2.95 (1H, dd, 
J=14.0, 5.8Hz), 2.80 (1H, dd, J=14.0, 7.0Hz), 2.44 (1H, dd, J=12.4, 6.8Hz), 
2.38 (1H,dd, J=12.4, 6.6Hz), 1.88-0.80 (23H, m). 

Example 2(106) 

(2R)-N-methyl-N-(4-nitrobenzyl)-2-t-butoxycarbonylamino-3-cyclohexyl- 
methylthiopropanamide 



TLC : Rf 0.37 (ethyl acetate : hexane = 1 : 2) ; 

NMR (CDCy : 8 8.25-8.1 6 (2H, m), 7.48-7.41 (2H, m), 5.38-5.25 (1 H, m), 4.95- 

4.60 (3H, m), 3.14 (2.33H, s), 2.98 (0.67H, s), 2.96-2.66 (2H, m), 2.46 (1 .56H, d, 
J=6.6Hz), 2.33 (0.44H, d, J=6.6Hz), 1 .88-0.81 (20H, m). 

Example 2M07) 




(2R)-N-(1-(4-methoxyphenyl)-1-methylethyl)-2-t-butoxycarbonylamino-3- 
cyclohexylmethylthiopropanamide 




TLC : Rf 0.21 (ethyi acetate : hexane = 1 : 5) ; 

NMR (CDCI 3 ) : 5 7.37-7.26 (2H, m), 6.89-6.79 (2H, m), 6.70 (1 H, bs), 5.36 (1 H, 
d,J=8Hz), 4.11 (1H, td,J=7, 5Hz),3.80 (3H,s), 2.91 (1H, dd,J=14, 5Hz), 2.75 
(1 H, dd, J=1 4, 7Hz), 2.47 (2H, d, J=7Hz), 1 .90-0.80 (1 1 H, m), 1 .70 (3H, s), 1 .69 
(3H,s), 1.47 (9H,s). 

Example 2(108) 

(2R)-N-(1-methyl-1-(4-nitrophenyl)ethyl)-2-t-butoxycarbonylamino-3- 
cyclohexylmethylthiopropanamide 




TLC : Rf 0.34 (ethyl acetate : hexane = 1 : 3) ; 

NMR (CDCI3) : 5 8.22-8.1 2 (2H, m), 7.60-7.49 (2H, m), 6.89 (1 H, bs). 5.31 (1 H, 
d, J=8Hz), 4.1 4 (1 H, td, J=7, 5Hz), 2.90 (1 H, dd, J=1 4, 5Hz), 2.75 (1 H, dd, J=1 4, 
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7Hz), 2.47 (2H, d, J=7Hz), 1 .90-0.80 (1 1 H, m), 1 .71 (3H, s), 1 .70 (3H, s), 1 .50 
(9H,s). 

Example 2(109) 

(2S)-N-((1R)-1-(4-nitrophenyl)ethyl)-2-t-butoxycarbonylamino-3-cyclohexyl- 
methylthiopropanamide 



TLC : Rf 0.37 (ethyl acetate : hexane = 1 : 2) ; 

NMR (CDCI 3 ) : 8 8.23-8.16 (2H, m), 7.53-7.46 (2H, m), 6.83 (TH, d, J=7.4Hz), 
5.36 (1H, d, J=7.4Hz), 5.22-5.08 (1H, m), 4.25-4.16 (1H, m), 2.94 (1H, dd, 
J=1 3.6, 5.6Hz) 2.78 (1 H, dd, J=1 3.6, 7.0Hz), 2.44 (2H, d, J=6 .8Hz), 1 .88-0.80 
(23H, m). 

Example 2(110) 

(2R)-N-methyl-N-(4-methoxybenzyl)-2-t-butoxycarbonylamino-3-cyclohexyl- 




N0 2 



CH 3 



methylthiopropanamide 




H 3 0 



CH 3 
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TLC : Rf 0.44 (ethyl acetate : hexane = 1 : 2). 
Example 2(111) 

(2R)-N-(4-methoxybenzyl)-3-cyclohexylmethylthio-2-(N'-methyl-N'-(t-butoxy- 
carbonyl)amino)propanamide 




TLC : Rf 0.71 (hexane : ethyl acetate = 1 : 1). 
Example 2(1 12) 

(2R)-N-(4-benzyloxybenzyl)-2-t-butoxycarbonylamino-3-cyclohexyl- 
methylthiopropanamide 




TLC : Rf 0.54 (ethyl acetate : hexane = 1 : 2) ; 

NMR (CDCI 3 ) : 8 7.46-7.15 (m, 7H), 6.98-6.88 (m, 2H), 6.64 (t, J=6.0Hz, 1H), 

5.35 (d, J=6.6Hz, 1 H), 5.05 (s, 2H), 4.39 (d, J=5.4Hz, 2H), 4.28-4.1 8 (m, 1 H), 
2.98 (dd, J=1 3.8, 5.8Hz, 1 H), 2.82 (dd, J=1 3.8, 7.0Hz, 1 H), 2.42 (d, J=7.8Hz, 
2H), 1.88-0.76 (m,20H). 
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Example 2(113) 

(2R)-N-(3-benzyloxy-4-methoxyben2yl)-2-t-butoxycarbonylamino-3- 
cyclohexylmethylthiopropanamide 




TLC : Rf 0.33 (hexane : ethyl acetate = 2:1); 

NMR (CDCI 3 ) : 8 7.47-7.30 (m, 5H), 6.86-6.84 (m, 3H),6.60 (t, J = 6.0 Hz, 1 H) 

5.31 (d, J = 6.8 Hz, 1H), 5.14 (s, 2H), 4.35 (d, J - 6.0 Hz, 2H), 4.26-4.16 (m, 1H), 
3.87 (s, 3H), 2.96 (dd, J = 1 3.6, 5.6 Hz, 1 H), 2.80 (dd, J = 1 3.6, 6.6 Hz, 1 H), 
2.50-2.34 (m, 2H), 1 .85-1 .57 (m, 5H), 1 .53-1 .35 (m, 1 0H), 1 .33-0.78 (m, 5H). 

Example 2(114) 

N-((1 R)-2-cyclohexylmethylthio-1 -(4-phenylp1perazin-1 -ylcarbonyl)ethyl)- 
carbamide acid • t-butyl ester 




O 
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TLC : Rf 0.49 (ethyl acetate : hexane = 1 : 2) ; 

NMR (CDCI 3 ) : 8 7.33-7.25 (m, 2H), 6.95-6.89 (m, 3H), 5.41 (d, J=8.7Hz, 1H), 

4.86-4.78 (m, 1H), 3.82-3.76 (m, 4H), 3.26-3.17 (m, 4H), 2.87 (dd, J-13.5, 
7.5Hz, 1 H), 2.76 (dd, J=1 3.5, 6.0Hz, 1 H), 2.44 (d, J=6.9Hz, 2H), 1 .84-0.86 (m, 
20H). 

Example 2(1 15) 

(2R)-N-(2-phenoxypyridin-5-yl)-2-t-butoxycarbonylamino-3-cyclohexyl- 
methylthiopropanamide 




TLC : Rf 0.56 (ethyl acetate : hexane = 1 : 2) ; 

NMR (CDCI 3 ) : 5 8.53 (br. s, 1 H), 8.20 (d, J=3.0Hz, 1 H), 8.07 (dd, J=9.0, 2.8Hz, 

1H), 7.44-7.34 (m, 2H), 7.22-7.09 (m, 3H), 6.89 (d, J=9.2Hz, 1H), 5.47 (d, 
J=7.2Hz, 1 H), 4.42-4.32 (m, 1 H), 3.04 (dd, J=1 3.8, 6.2Hz, 1 H), 2.88 (dd, J=1 3.8, 
7.0Hz, 1 H), 2.48 (d, J=6.6Hz, 2H), 1 .90-0.79 (m, 20H). 

Example 2M 16) 

(2R)-N-(2-phenoxypyridin-5-ylmethyl)-2-t-butoxycarbonylamino-3-cyclohexyl- 
methylthiopropanamide 
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TLC : Rf 0.59 (ethyl acetate : hexane = 1 : 1) ; 

NMR (CDCI 3 ) : 8 8.1 1 -8.07 (m, 1 H), 7.66 (dd, J=8.4, 2.2Hz, 1 H), 7.46-7.35 (m, 

2H), 7.25-7.08 (m, 4H), 6.87 (d,J=8.4Hz, 1H), 6.82-6.74 (m, 1H), 5.34 (d, 
J=7.2Hz. 1H), 4.42 (d, J=6.4Hz, 2H), 4.29-4.19 (m, 1H), 2.97 (dd, J=13.6, 
5.6Hz, 1 H), 2.82 (dd, J=1 3.6, 6.6Hz, 1 H), 2.42 (d, J=6.6Hz, 2H), 1 .88-0.78 (m, 
20H). 

Example 2(117) 

(2R)-N-(4-(morpholin-4-yl)benzyl)-2-t-butoxycarbonylamino-3-cyclohexyl- 
methylthiopropanamide 




TLC : Rf 0.41 (ethyl acetate : hexane = 1 : 1) ; 

NMR (CDCI3) : 8 7.23-7.1 8 (m, 2H), 6.89-6.84 (m, 2H), 6.60 (t, J=5.1 Hz, 1 H), 
5.35 (d, J=7.8Hz, 1H), 4.38 (d,J=5.7Hz, 2H), 4.26-4.20 (m, 1H), 3.88-3.84 (m, 
4H),3.16-3.12 (m, 4H), 2.98 (dd, J=13.8, 5.7Hz, 1H), 2.82 (dd, J=13.8, 6.9Hz, 
1 H), 2.45 (dd, J=1 2.6, 6.6Hz, 1 H), 2.40 (dd. J=1 2.6, 6.9Hz, 1 H), 1 .85-0.82 (m, 
20H). 
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Example 2(118) 

(2R)-N-(1-phenylpiperidin-4-yl)-2-t-butoxycarbonylamino-3-cyclohexyl- 
methylthiopropanamide 



TLC : Rf 0.42 (hexane : ethyl acetate = 2:1); 

NMR (CDCI 3 ) : 5 7.29-7.22 (m, 2H), 6.95-6.92 (m, 2H), 6.88-6.82 (m, 1 H), 6.37 
(d, J = 7.5 Hz, 1H), 5.36 (d, J = 6.6 Hz, 1H), 4.20-4.13 (m, 1H), 4.01-3.88 (m, 
1 H), 3.63-3.56 (m, 2H), 2.99-2.86 (m, 3H), 2.78 (dd, J = 13.5, 6.9 Hz, 1 H), 2.48 
(dd, J = 12.6, 6.9 Hz, 1H), 2.45 (dd, J = 12.6, 6.6 Hz, 1H), 2.08-1.98 (m, 2H), 
1.87-1.78 (br, 2H), 1.76-1.54 (m, 5H), 1.52-1.38 (m, 10H), 1.31-1.06 (m, 3H), 
1.00-0.86 (m, 2H). 



Example 2H19) 

(2R)-N-(1-methylpiperidin-4-yl)-2-t-butoxycarbonylamino-3-cyclohexyl- 
methylthiopropanamide 
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TLC: Rf 0.41 (chloroform : methanol = 9:1); 

NMR(CDCI 3 ) : 6 6.41 (d,J = 6.9 Hz, 1H),5.36 (d, J-6.6 Hz, 1 H), 4.19-4.12 (m, 

1H), 3.86-3.75 (m, 1H) t 2.37-2.75 (m, 4H), 2.51-2.40 (m, 2H), 2.36 (s f 3HV 
2.31-2.21 (m, 2H), 1.99-1.88 (m, 2H), 1 .86-1 .56 (m, 7H), 1.53-1.59 (m, 10H), 
1.30-0.86 (m, 5H). 

Example 3 - Example 3(1^ 

By the same desired procedure as Reference Example 3, using the 
compounds prepared in Example 2(64) and Example 2(65), the following 
compounds of the present invention were obtained. 

Example 3 

{2S)-N-((1S)-1-carboxy-2-phenylethyl)-3-cyclohexyloxycarbonyl-2-t-butoxy- 
carbonylaminopropanamide 
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TLC : Rf 0.51 (chloroform : methanol = 9:1); 

NMR (CDCI3) : 5 7.35-7.1 7 (5H, m), 7.04 (1 H, d, J=7.8Hz), 6.90-6.1 0 (1 H, br. s), 

5.64 (1H, d, J=8.0Hz), 4.86-4.69 (2H, m), 4.61-4.42 (1H, m), 3.18 (1H, dd, 
J=13.8, 5.4Hz), 3.07 (1H, dd, J=13.8, 6.2Hz), 2.86 (1H, dd, J=17.0, 5.0Hz), 
2.64 (1H,dd, J=17.0, 6.2Hz), 1.88-1.18 (19H, m). 

Example 3M) 

(2S)-N-((1S)-1-carboxyethyl)-3-cyclohexyloxycarbonyl-2-t-butoxycarbonyl- 
aminopropanamide 



TLC : Rf 0.46 (chloroform : methanol =9:1); 

NMR (CDCI3) : 5 7.20 (1H, d, J=6.0Hz), 6.50-6.00 (1H, br. s), 5.74 (1H, d, 
J=8.4Hz), 4.85-4.69 (1H, m), 4.66-4.47 (2H, m), 2.93 (1H, dd, J=17.0, 5.2Hz), 



2.69 (1H,dd, J=17.0, 6.0Hz), 1.92-1.20 (22H, m). 

Example 4 ~ Example 4(1) 

By the reaction of the compounds prepared in Example 3 and 
Example 3(1) with alcohol derivatives by the same desired procedure as 
Example 2, the following compounds of the present invention were obtained. 

Example 4 
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(2S)-N-((lS)-1-(4-methoxyben2yloxycarbonyl)ethyl)-3-cyclohexyloxycarbonyl- 
2-t-butoxycarbonylaminopropanamide 




TLC : Rf 0.34 (ethyl acetate : hexane = 1 : 2) ; 

NMR (CDCI 3 ) : 5 7.31-7.24 (2H, m), 7.07 (1 H, d, J=7.0Hz), 6.92-6.85 (2H, m), 

5.66 (1H, d. J=8.2Hz), 5.13 (1H, d, J=12.2Hz), 5.06 (1H,d, J-1 2.2Hz), 4.84- 
4.70 (1H, m), 4.62-4.46 (2H, m), 3.81 (3H, s), 2.96 (1H, dd , J=16.8, 4.4Hz), 
2.64 (1H,dd,J=16.8, 6.4Hz), 1.92-1.24 (22H, m). 

Example 4(1) 

(2S)-N-((1S)-2-phenyl-1-(4-methoxybenzyloxycarbonyl)ethyl)-3-cyclohexyl- 
oxycarbonyl-2-t-butoxycarbonylaminopropanamide 
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TLC : Rf 0.42 (ethyl acetate : hexane = 1 : 2) ; 

NMR (CDCI 3 ) : 5 7.26-7.1 9 (5H, m), 7.06-7.01 (2H, m), 6.97 (1 H, d, J=8. 0Hz), 

6.91-6.84 (2H, m), 5.61 (1H, d, J=7.8Hz), 5.09 (1H, d, J=12.0Hz), 5.01 (1H,d, 
J=1 2.0Hz), 4.86-4.69 (2H, m), 4.56-4.40 (1H, m), 3.82 ( 3H, s). 3.08 (1H, d, 
J=5.8Hz), 2.93 (1 H, dd, J«=1 7.0, 4.4Hz), 2.62 (1 H, dd, J=1 7.0, 6.2Hz), 1 .90-1 .1 8 
(19H, m). 

Reference Example 4 

(2S)-N-(4-methoxybenzyl)-3-cyclohexylmethoxy-2-aminopropanamide • 
hydrochloride 



HCI- 




Undercooling with ice, a solution of 4N solution of hydrogen chloride 
in dioxane (12 ml) was added dropwise to the compound prepared in 
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Example 2 (1180 mg). The solution was warmed to room temperature and 
stirred for 1 hour. The reaction mixture was concentrated to give the title 
compound (920 mg) having the following physical data. 
TLC : Rf 0.78 (chloroform : methanol =9:1); 

NMR (CD 3 OD) : 5 7.26-7.1 9 (2H, m), 6.91-6.83 (2H, m), 4.43 (1 H, d, J=1 4.6Hz), 

4.28 (1H, d f J=14.6Hz), 4.03 (1H, dd, J=5.8, 4.0Hz), 3.83-3.66 (5H, m), 3.35- 
3.20 (2H, m), 1.75-0.81 (11H, m). 

Example 5 

(2S)-N-(4-methoxybenzyl)-3-cyclohexylmethoxy-2-benzoylaminopropan- 
amide 



Benzoyl chloride (0.04 ml) was added dropwise to a solution of the 
compound prepared in Reference Example 4 (95 mg) and pyridine (0.07 ml) in 
methylene chloride (2 ml). The mixture was stirred for 1 hour at room 
temperature. The reaction mixture was diluted with methylene chloride and 
washed with 1N hydrochloric acid, water and saturated aqueous sodium 
chloride, successively, dried over anhydrous magnesium sulfate. The 
organic layer was concentrated and the residue was purified by silica gel 
column chromatography (hexane : ethyl acetate = 2 : 1) to give the compound 
of the present invention (90 mg) having the following physical data. 
TLC : Rf 0.21 (ethyl acetate : hexane = 1 : 2) ; 

NMR (CDCI3) : 5 7.86-7.80 (2H, m), 7.56-7.39 (3H, m), 7.27-7.1 8 (3H, m), 6.93- 
6.83 (3H, m), 4.70 (1H, ddd, J-8.8, 6.4, 4.2Hz), 4.47 (1 H, dd, J«14.8, 5.6Hz), 
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4.39 (1H, dd, J-14.8, 5.6Hz), 3.95 (1H,dd, J=9.0, 4.2Hz), 3.80 (3H, s), 3.50 
(1 H, t, J=8.4Hz), 3.36 (1 H, dd, J=9.0, 6.2Hz), 3.24 (1 H, dd, J=9.0, 6.2Hz), 1 .77- 
0.71 (11H, m). 

Example 6 ~ Example 6(86) 

By the same desired procedure as Reference Example 4 -» Example 

5, using the compounds prepared in Example 2, Example 2(4), Example 2(9), 
Example 2(80), Example 2(83), Example 2(1 00) ~ Example 2(1 1 9), Example 3 
and Example 3(1), the following compounds of the present invention were 
obtained. 

Also, (-)«3-t-butoxycarbonylthiazolidin-2-ylcarboxylic acid was used for 
the preparation of the compound of Example 6(60). 

(+)-3-t-butoxycarbonylthiazolidin-2-ylcarboxylic acid was used for the 
preparation of the compound of Example 6(61). 

(+)-3-t-butoxycarbonylthiazolidin-2-ylcarboxylic acid was used for the 
preparation of the compound of Example 6(63). 

Example 6 

(2S)"3-cyclopentyloxycarbonyl-2-methylcarbonylaminopropanoic acid • 
4-methoxybenzyI ester 




TLC : Rf 0.27 (ethyl acetate : hexane = 1 : 1) ; 

NMR (CDCI 3 ) : 5 7.29-7.23 (2H, m), 6.92-6.84 (2H, m), 6.50 (1 H, br. d, J-7.0Kz), 
5.19-5.05 (3H, m), 4.88-4.80 (1H, m), 3.81 (3H, s), 2.97 (1H, dd, J=17.2, 4.4Hz), 
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2.78 (1 H. dd, J=17.2, 4.4Hz), 2.02 (3H, s). 1 .92-1 .46 (8H, m). 



Example 6(1) 

(2S)-3-cyclopentyloxycarbonyl-2-benzoy(aminopropanoic acid • 
4-methoxybenzyl ester 




TLC : Rf 0.54 (ethyl acetate : hexane = 1 : 1) ; 

NMR(CDCI 3 ) : 6 7.82-7.77 (2H, m), 7.56-7.38 (3H, m), 7.32-7.21 (3H, m), 6.91- 

6.84 (2H, m), 5.18-5.01 (4H, m), 3.81 (3H, s), 3.08 (1H, dd, J=17.0, 4.2Hz), 
2.91 (1 H, dd, J=17.0, 4.6Hz), 1 .92-1 .49 (8H, m). 

Example 6(2) 

(2S)-3-cyclopentyloxycarbonyl-2-pivaloylaminopropanoic acid • 
4-methoxybenzyl ester 




TLC : Rf 0.53 (ethyl acetate : hexane = 1 : 1 ) ; 

NMR (CDCI 3 ) : 5 7.29-7.23 (2H, m), 6.91 -6.85 (2H, m), 6.71 (1 H, br. d, J=8.2Hz), 
5.18-5.04 (3H, m), 4.86-4.77 (1H,m), 3.81 (3H,s),2.98 (1H, dd, J=1.7.2, 4.4Hz), 
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2.77 (1H, dd, J=17.2, 4.4Hz), 1.94 -1.45 (8H, m), 1.19(9H, s). 



Example 6(3) 

(2S)-3-cyclopentyloxycarbonyl-2-cinnamoylaminopropanoic acid • 
4-methoxybenzyl ester 




TLC : Rf 0.56 (ethyl acetate : hexane = 1 : 1) ; 

NMR(CDCI 3 ) : 5 7.63 (1H, d,J=15.6Hz), 7.53-7.46 (2H, m), 7.40-7.33 (3H, m), 

7.32-7.25 (2H, m), 6.92-6.84 (2H, m), 6.68 (1 H, br. d, J=8.0Hz), 6.44 (1H, d, 
J»1 5.6Hz), 5.22-5.08 (3H, m), 5.03-4.94 (1H, m), 3.80 (3H, s), 3.05 (1H, dd, 
J=17.4, 4.4Hz), 2.87 (1 H, dd, J=17.4, 4.4Hz), 1.93-1.44 (8H, m). 

Example 6(4) 

(2S)-3-cyclopentyloxycarbonyl-2-valerylamin,opropanoic acid • 
4-methoxybenzyl ester 




TLC : Rf 0.50 (ethyl acetate : hexane = 1 : 1) ; 

NMR (CDCI 3 ) : 5 7.30-7.23 (2H, m), 6.92-6.84 (2H, m), 6.47 (1H, d, J=8.3Hz), 
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5.16 (1H,d, J=1 2.0Hz), 5.08 (1H,d,J=12.0Hz),4.90-4.81 (1H,m),3.81 (3H, s), 
2.98 (1H, dd, J=17.0, 4.3Hz), 2.77 (1H, dd, J-17.0, 4.5Hz), 2.22 (2H, t, 
J=7.4Hz), 1.92-1.46 (10H, m), 1.42-1.24 (2H, m), 0.98 (3H, t, J=8.0Hz). 



Example 6(5) 

(2S)-3-cyclopentyloxycarbonyl-2-(octylcarbonylamino)propanoic acid • 
4-methoxybenzyl ester 




TLC : Rf 0.62 (ethyl acetate : hexane = 1 : 1) ; 

NMR (CDCI 3 ) : 8 7.30-7.23 (2H, m), 6.91-6.84 (2H, m), 6.46 (1H, d, J=7.6Hz), 

5.18-5.04 (3H, m), 4.89-4.81 (1 H, m), 3.81 (3H, s), 2.98 (1 H, dd, J=17.2, 4.2Hz), 
2.77 (1H, dd, J-17.2, 4.4Hz), 2.21 (2H,t, J=7.0Hz), 1.92-1.46 (8H, m), 1.38- 
1.15 (12H, m),0.88 (3H, t, J=7.2Hz). 

Example 6(6) 

(2S)-3-cyclopentyloxycarbonyl-2-mesylaminopropanoic acid • 
4-methoxybenzyl ester ** 
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TLC : Rf 0.54 (ethyl acetate : hexane = 1:1); 

NMR (CDCI 3 ) : 8 7.31-7.24 (2H, m), 6.92-6.85 (2H, m), 5.48 (1H, d, J=9.2Hz), 

5.22-5.05 (3H, m), 4.41-4.32 (1H, m), 3.81 (3H, s), 3.00 (1H, dd, J=17.4, 4.6Hz), 
2.99 (3H, s), 2.80 (1 H, dd, J=1 7.4, 4 .4Hz), 1 .94-1 .46 (8H, m). 

Example 6(7) 

(2S)-3-cyclopentyloxycarbonyl-2-phenylsulfonylaminopropanoic acid • 
4-methoxybenzyl ester 



TLC : Rf 0.69 (ethyl acetate : hexane = 1 : 1 ) ; 

NMR (CDCI 3 ) : 8 7.87-7.82 (2H, m), 7.60-7.41 (3H, m), 7.1 6-7.1 0 (2H, m), 6.89- 
6.81 (2H, m), 5.69 (1 H, d, J=8.3Hz), 5.1 3-5.03 (1 H, m), 4.94 (3H, s), 4.21 -4.1 2 
(1H, m), 3.81 (3H, s), 2.92 (1 H, dd, J =17.0, 4.3Hz), 2.77 (1H, dd, J=17.0, 
4.8Hz), 1.93-1.44 (8H, m). 

Example 6(8) 



(2S)-3-cyclopentyloxycarbonyl-2-(butylsulfonylamino)propanoic acid'- 
4-methoxybenzyl ester 
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TLC : Rf 0.60 (ethyl acetate : hexane = 1:2); 

NMR (CDCI3) : 8 7.31-7.22 (2H, m), 6.92-6.83 (2H, m), 5.36 (1H, d. J=9.0Hz), 
5.21-5.05 (3H, m), 4.39-4.30 (1 H, m), 3.79 (3H, s), 3.06-2.93 (3H, m), 2.79 (1 H, 
dd, J=17.2, 4.4Hz), 1.92-1.24 (12H, m), 0.91 (3H, t, J=7.2Hz). 

Example 6(9) 

(2S)-3-cyclopentyloxycarbonyl-2-(octylsulfonylamino)propanoic acid • 
4-methoxybenzyl ester 




TLC : Rf 0.55 (ethyl acetate : hexane = 1 : 2) ; 

NMR (CDCI3) : 6 7.31-7.23 (2H, m), 6.92-6.73 (2H, m), 6.88 (2H, d, J=8.8Hz), 

5.35 (1H, d, J=10.0Hz), 5.21-5.05 (3H, m), 4.39-4.30 (1H, m), 3.81 (3H, s), 
3.03-2.93 (3H, m), 2.79 (1H, dd, J=17.2, 4.4Hz), 1.87-1.27 (20H, m), 0.89 (3H, t, 
J=6.8Hz). 

Example 6M0) 

(2S)-3-cyclopentyloxycarbonyl-2-((E)-styrylsulfonylamino)propanoic acid • 
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4-methoxybenzyl ester 




TLC : Rf 0.38 (ethyl acetate : hexane = 1 : 2) ; 

NMR (CDCI 3 ) : 5 7.49-7.41 (6H, m), 7.17 (2H, d, J=8.8Hz), 6.82-6.71 (3H, m), 
5.55 (1 H, d, J=8.6Hz), 5.1 5-5.00 (3H, m), 4.26-4.17 (1 H, m), 3.78 (3H, s), 3.01 
(1H, dd, J-17.2, 4.4Hz), 2.84 (1H, dd, J =17.2, 4.4Hz), 1.89-1.44 (8H, m). 

Example 6(11) 

(2S)-3-cyclopentyloxycarbonyl-2-benzyloxycarbonylaminopropanoic acid • 
4-methoxybenzyl ester 




TLC : Rf 0.67 (ethyl acetate : hexane = 1 : 2) ; 

NMR (CDCI 3 ) : 5 7.39-7.23 (7H, m), 6.91-6.82 (2H, m), 5.74 (1H, d, J=9.2Hz), 
5.17-5.04 (5H, m), 4.67-4.58 (1H, m), 3.80 (3H, s), 2.97 (1H, dd, J=17.0, 4.6Hz), 
2.78 (1 H, dd, J=17.0, 4.8Hz), 1 .88-1 .46 (8H, m). 

Example 6(12) 
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(2S)-3-cyclohexyloxycarbonyl-2 
4-methoxybenzyl ester 



-benzoylaminopropanoic acid • 




TLC : Rf 0.42 (ethyl acetate : hexane = 1:2); 

NMR (CDCI3) : 5 7.83-7.76 (2H, m), 7.52-7.39 (3H, m), 7.32-7.21 (3H, m), 6.91 - 
6.83 (2H, m), 5.21 (1 H, d, J-1 2.0Hz), 5.1 1 (1 H, d, J=1 2.0Hz), 5.1 0-5.02 (1 H, m), 
4.77-4.64 (1H, m), 3.81 (3H, s), 3.11 (1H, dd. J-17.0, 4.2Hz), 2.93 (1H, dd, 
J=17.0, 4.6Hz), 1.84-1.16 (10H, m). 

Example 6(13) 

(2S)-3-cyclohexyloxycarbonyl-2-(4-fluorobenzoylamino)propanoic acid • 
4-methoxybenzyl ester 




TLC : Rf 0.37 (ethyl acetate : hexane = 1 : 2) ; 

NMR(CDCI 3 ) : 5 7.86-7.76 (2H, m), 7.32-7.06 (5H,m), 6.91-6.84 (2H, m), 5.20 

(1H, d. J-1 1.8Hz), 5.11 (1H, d,J=1 1.8Hz), 5.08-4.99 (1H, m), 4.77-4.63 (1H, 
m), 3.81 (3H, m), 3.10 (1H, dd, J=17.2, 5.0Hz), 2.91 (1H, dd, J=17.2. 5.0Hz), 
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1.84-1.13 (10H, m).- 



Fxam ple 6M4) 

(2S)-3-cyclohexyloxycarbonyl-2-(4-methoxybenzoyl)propanoic acid • 
4-methoxybenzyl ester 




TLC : Rf 0.32 (ethyl acetate : hexane = 1 : 2) ; 

NMR (CDCI 3 ) : 8 7.80-7.73 (2H, m), 7.31-7.1 5 (2H, m),7.13 (1H,d, J=7.8Hz), 
6.96-6.85 (4H, m). 5.20 (1H, d, J=1 2.0Hz), 5.13 (1H, d, J=1 2.0Hz), 5.08-5.00 
(1H, m), 4.77-4.63 (1H, m), 3.85 (3H, s), 3.81 (3H, s), 3.09 (1 H, dd, J=17.2, 
4.4Hz), 2.91 (1H, dd, J=17.2, 4.4Hz), 1.84-1.09 (10H, m). 

Fxam ple 6(15) 

(2S)-3-cyclohexyloxycarbonyl-2-(4-phenylbenzoylamino)propanoic acid • 
4-methoxybenzyl ester 
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TLC : Rf 0.42 (ethyl acetate : hexane = 1:2); 

NMR (CDCI 3 ) : 8 7.91-7.84 (2H, m), 7.69-7.58 (4H, m), 7.52-7.25 (6H, m), 6.92- 
6.85 (2H, m),5.22 (1H, d, J=12.0Hz), 5.11 (1H. d, J=12.0Hz), 5.13-5.04 (1H,m), 
4.80-4.64 (1H, m), 3.81 (3H, s), 3.12 (1H, dd, J=17.2, 4.2Hz), 2.94 (1H, dd, 
J=17.2,4.6Hz), 1.84-1.14 (10H, m). 

Example 6(16) 

(2S)-3-cyclohexyloxycarbonyl-2-(4-nitrobenzoylamino)propanoic acid • 
4-methoxybenzyl ester 




TLC : Rf 0.36 (ethyl acetate : hexane = 1 : 2) ; 

NMR (CDCI 3 ) : 5 8.32-8.26 (2H, m), 7.99-7.92 (2H, m), 7.36 (1 H, br. d, J=7.8Hz), 
7.32-7.25 (2H, m), 6.92-6.85 (2H, m), 5.22 (1H, d, J=12.0Hz), 5.12 (1H, d, 
J=1 2.0Hz), 5.08-5.00 (1H, m), 4.78-4.63 (1 H, m), 3.81 (3H, s), 3.13 (1H, dd, 
J=17.2, 4.2Hz), 2.93 (1H, dd, J=17.2, 4.4Hz), 1.84-1.14 (10H, m). 

-* 

Example 6(17) 

(2S)-3-cyclohexyloxycarbonyl-2-(4-acetylbenzoylamino)propanoic acid • 
4-methoxybenzyl ester 
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TLC : Rf 0.24 (ethyl acetate : hexane = 1 : 2) ; 

NMR (CDCI 3 ) : 6 8.05-7.98 (2H, m), 7.90-7.85 (2H, m), 7.33-7.25 (3H, m), 6.92- 
6.84 (2H, m), 5.21 (1 H, d, J-1 1 .8Hz), 5.12 (1 H, d, J-1 1 .8Hz). 5.09-5.01 (1 H, m), 
4.78-4.64 (1H, m), 3.81 (3H, S), a.i-s [in, ao, v-. 
J=17.0, 4.6Hz). 2.64 (3H. s). 1.84-1.18 (10H. m). 

Fxam ple 6(18) 

(2S)-3-cyclohexyloxycarbonyl-2-(4-methylthiobenzoylamino)propanoic acid • 
4-methoxybenzyl ester 




TLC : Rf 0.37 (ethyl acetate : hexane = 1 : 2) ; 

NMR (CDCy : 5 7.75-7.68 (2H. m). 7.30-7.22 (4H, m), 7.18 (1H. br. d. J=7.8Hz). 
6.91-6.84 (2H . m), 5.20 (1 H. d. J-1 1 .8Hz). 5.1 1 (1 H. d. J-1 1 .8Hz). 5.08-5.00 
(1 H. m). 4.78-4.62 (1 H. m). 3.81 (3H. s), 3.1 0 (1 H. dd. J-1 7.2. 4.4Hz). 2.91 (1 H. 
dd. J=17.2. 4.6Hz). 2.51 (3H, s), 1.84-1.12 (10H, m). 
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Example 6(19) 

(2S)-3-cyclohexyloxycarbonyl-2-(4-dimethylaminoben2oylamino)propanoic 
acid • 4-methoxybenzyl ester 




I 

CH, 



TLC : Rf 0.24 (ethyl acetate : hexane = 1 : 2) ; 

NMR (CDCI 3 ) : 6 7.74-7.66 (2H, m), 7.32-7.25 (2H, m), 7.04 (1 H, br. d, J=7.4Hz), 
6.91-6.83 (2H, m), 6.69-6.63 (2H, m), 5.19 (1H, d, J=12.2Hz), 5.11 (1H, d, 
J=1 2.2Hz), 5.10-5.02 (1H, m), 4.78-4.64 (1H, m), 3.81 (3 H, s), 3.09 (1H, dd, 
J=17.0, 4.4Hz), 3.02 (6H, s) 2.91 (1H, dd, J=17.0, 4.6Hz), 1.84-1.16 (10H, m). 

Example 6(20) 

(2S)-N-((lS)-1-carboxyethyl)-3-cyclohexyloxycarbonyl-2-benzyloxycarbonyl- 
aminopropanamide 




TLC : Rf 0.48 (chloroform : methanol =8:2) ; 
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extracted with ethyl acetate. The extract was washed with water and 
saturated aqueous sodium chloride, successively, and concentrated. The 
residue was purified by silica gel column chromatography (ethyl acetate : 
hexane =1 : 2) to give the title compound (180 mg) having the following 
physical data. 

TLC : Rf 0.42 (methanol : chloroform = 1:9); 

NMR (CDCI 3 ) : 8 7.30 (2H, d, J=8.7Hz), 6.89 (2H, d, J=8.7H2), 5.38 (1H, brd, 

J=8.4Hz), 5.1 3 (2H, s), 4.55-4.43 (1 H, m), 3.82 (3H, s), 3.75-3.55 (2H, m), 3.24- 
3.05 (1 H, m), 2.23-2.06 (1 H, m), 1 .69-1 .56 (1 H, m). 

Reference Example 8 

(2S)-3-formyl-2-t-butoxycarbonylaminopropanoic acid *4-methoxybenzyl ester 



O 




The compound prepared in Reference Example 7 (162 mg) and 
triethylamine (0.40 ml) were dissolved in a mixture of methylene chloride (4 
ml) and dimethylsulfoxide (4 ml). Under cooling with ice, sulfur trioxide 
pyridine complex (228 mg) was added to the mixure. The mixture was 
warmed to room temperature. The reaction mixture was diluted with water 
and extracted with ethyl acetate. The extract was washed with 1N 
hydrochloric acid, water and saturated aqueous sodium chloride, successively, 
dried over anhydrous magnesium sulfate and concentrated. The obtained 
title compound (180 mg) was used for the next reaction without purification. 

Example 1 1 
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NMR (CDCI3+CD3OD) : 6 7.52 (1 H, d, J=6.2Hz), 7.37-7.28 (5H, m), 6.36 (1 H, d, 
J=9.2Hz), 5.15 (1H, d, J=12.2Hz), 5.07 (1H, d, J=12.2Hz), 4.79-4.52 (2H, m), 
4.42-4.29 (1 H, m), 2.87 (1 H, dd, J=1 6.8, 6.2Hz), 2.74 (1 H, dd, J =16.8, 5.8Hz), 
1.82-1.08 (13H, m). 

Exa m p le 6( 21 ) 

(2S)-N-((1 S)-2-phenyl-1 -carboxyethyl)-3-cyclohexyloxycarbonyl-2- • 
benzyloxycarbonylaminopropanamide • dicyclohexylamine salt 



TLC : Rf 0.46 (chloroform : methanol =8:2); 

NMR (CDCI3+CD3OD) : 5 7.37-7.28 (5H, m), 7.19-7.12 (5H, m), 5.13 (1H, d, 
J=1 2.0Hz), 5.01 (1 H, d, J=1 2.0Hz), 4.79-4.64. (1 H, m), 4.61-4.40 (2H, m), 3.26- 
2.66 (6H, m), 2.06-1.08 (30H, m). 



Example 6(22) 

(2S)-N-(4-methoxybenzyl)-3-cyclohexylmethoxy-2-phenylsulfonylamino- 
propanamide 
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TLC : Rf 0.31 (ethyl acetate : hexane = 1 : 2) ; 

NMR (CDCI 3 ) : 5 7.91 -7.85 (2H, m), 7.66-7.48 (3H. m), 7.16-7.09 (2H, m), 7.00- 
6.95 (1H, m), 6.88-6.80 (2H, m), 5.67-5.64 (1H, m), 4.36 (1H, dd, J-14.6, 
5.6Hz), 4.27 (1H, dd, J=14.6, 5.4Hz), 3.82-3.70 (5H, m), 3.2 9-3.21 (1H, m), 
3.16 (1 H, dd, J=9.0, 6.2Hz), 3.04 (1 H, dd, J=9.0, 6.6Hz), 1 .72-0.64 (1 1 H, m). 

Example 6(23) 

(2S)-N-(4-methoxybenzyl)-3-cyclohexylmethoxy-2-pivaloylaminopropanamide 




TLC : Rf 0.24 (ethyl acetate : hexane = 1:2); ^ 

NMR (CDCI3) : 5 7.23-7.15 (2H, m), 6.89-6.77 (3H, m), 6.67 (1H, d, J=6.0Hz), 

4.50-4.29 (3H, m), 3.83-3.76 (4H, m), 3.43-3.16 (3H, m), 1 .72-0.71 (20H, m). 

Fxample 6(24) 

(2S)-N-(4-methoxybenzyl)-3-cyclohexylmethoxy-2-(4-methoxybenzoylamino)- 
propanamide 
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TLC : Rf 0.1 1 (ethyl acetate : hexane = 1:2); 

NMR (CDCI 3 ) : 6 7.83-7.75 (2H, m), 7.25-7.17 (2H, m), 7.10 (1H, d, J=5.8Hz), 

6.97-6.82 (5H, m), 4.68 (1 H, ddd, J=10.0, 5.8, 3.8Hz), 4.42 (2H, d, J=5.4Hz), 
3.95 (1 H, dd, J=9.2, 4.0Hz), 3.86 (3H, s), 3.80 (3H, s), 3:49 (1 H, t, J=9.2Hz), 
3.36 (1H, dd, J=9.2, 6.2Hz), 3.24 (1H, dd, J=9.2, 6.6Hz), 1.76-0.74 (11H, m). 

Example 6(25^ 

(2S)-N-(4-methoxybenzyl)-3-cyclohexylmethoxy-2-(4-nitrobenzoylamino)- 
propanamide 




TLC : Rf 0.26 (ethyl acetate : hexane = 1 : 2) ; 

NMR (CDCI3) : 5 8.33-8.26 (2H, m), 8.01-7.94 (2H, m), 7.38 (1H, d, J=5.8Hz), 

7.25-7.18 (2H, m), 6.95-6.83 (3H, m), 4.67 (1H, ddd, J=9.6, 5.8, 4.0Hz), 4.48 
(1H, dd, J=14.6, 5.8Hz), 4.38 (1H, dd, J=14.6, 5.4Hz), 3.9 2 (1H, dd, J=9.2, 
4.4Hz), 3.80 (3H, s), 3.49 (1H, t, J=9.2Hz), 3.37 (1H, dd, J=9.6, 6.2Hz), 3.24 
(1 H, dd, J=9.6, 6.6Hz), 1 .74-0.70 (1 1 H, m). , 
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Example 6(26) 

(2S)-N-(4-methoxyben2yl)-3-cyclohexylmethoxy-2-(12-methyltridecylcarbonyl- 
amino)propanamide 




TLC : Rf 0.60 (ethyl acetate : hexane = 1 : 1 ) ; 

NMR (CDCI 3 ) : 5 7.23-7.1 5 (2H, m), 6.89-6.82 (2H, m), 6.81 -6.70 (1 H, m), 6.41 
(1 H, d, J=6.2Hz), 4.50 (1 H, ddd, J=8.4, 6.6, 4.4Hz). 4.39 (2H, d, J=6.2Hz), 3.86- 
3.73 (4H, m), 3.39 (1 H, t, J=8.8Hz), 3.30 (1 H, dd, J=9.4, 6.0Hz), 3.1 9 (1 H, dd, 
J-9.4, 6.2Hz), 2.22 (1 H, t, J=7.0Hz), 1 .74-0.70 (38H, m). 

Example 6(27) 

(2S)-N-(4-methoxybenzyl)-3-cyclohexylmethoxy-2-cyclohexylcarbonylamino- 
propanamide 




TLC : Rf 0.48 (ethyl acetate : hexane = 1 : 1) ; 

NMR (CDCI 3 ) : 8 7.22-7.15 (2H, m), 6.89-6.73 (3H, m), 6.43 (1 H, d, J=6.4Hz), 
4.48 (1H, ddd,.J=8.2,6.4, 4.2Hz), 4.46-4.29 (2H, m), 3.82-3.73 (4H, m), 3.38 
(1 H, t, J=8.4Hz), 3.31 (1 H, dd, J=9.2, 6.4Hz), 3.20 (1 H, dd, J-9.2, 6.2Hz), 2.1 4 
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(1 H, tt, J=1 1 .6, 4.0Hz), 1 .94-0.71 (21 H, m). 



Example 6(28) 

(2S)-N-(4-methoxybenzyl)-3-cyclohexylmethoxy-2-(4-methoxyphenylsulfonyl- 
amino)propanamide 




TLC : Rf 0.21 (ethyl acetate : hexane = 1 : 2) ; 

NMR (CDCI 3 ) : 5 7.83-7.76 (2H, m), 7.1 6-7.09 (2H, m), 7.05-6.94 (3H, m), 6.88- 
6.80 (2H, m), 5.55 (1 H, d, J=5.4Hz), 4.38 (1 H, dd, J=1 4.6, 5.8Hz), 4.28 (1 H, dd, 
J=14.6, 5.6Hz), 3.88 (3H, s), 3.82-3.67 (5H, m), 3.26 (1H, dd, J=8.8, 6.4Hz), 
3.17 (1H,dd,J=9.2, 6.2Hz), 3.05 (1H, dd, J=9.2, 6.2Hz), 1 .74-0.79 (11H, m). 

Example 6(29) 

(2S)-N-(4-methoxybenzyl)-3-cyclohexylmethoxy-2-cyclohexylsulfonylamino- 
propanamide 




TLC : Rf 0.24 (ethyl acetate : hexane = 1 : 2) ; 

NMR (CDCI3) : 5 7.23-7.16 (2H, m), 7.01 (1H. t, J=4.8Hz), 6.90-6.82 (2H, m), 
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5.23 (1 H, d. J=6.6Hz), 4.40 (2H, d, J=5.8Hz), 4.06-3.97 (1 H, m), 3.85 (1 H, dd. 
J=9.2, 4.0Hz), 3.80 (3H, s), 3.55 (1H, dd, J=9.2, 7.2Hz) , 3.28 (1H, dd, J=9.2, 
6.6Hz), 3.20 (1 H, dd, J=9.2, 6.2Hz), 2.90 (1 H, tt, J=1 1 .8, 3.2Hz), 2.28-2.08 (2H, 
m), 1.93-1.82 (2H, m), 1.76-1.04 (15H, m), 0.94-0.70 (2H, m). 

Example 6(30) 

(2R)-N-(4-methoxybenzyl)3-cyclohexylmethylthio-2-cyclopentylcarbonyl- 
aminopropanamide 



TLC : Rf 0.19 (ethyl acetate : hexane = 1 :2) ; 

NMR (CDCI 3 ) : 5 7.24-7.05 (3H, m), 6.87-6.80 (2H, m), 6.59 (1H, d, J=7.0Hz), 

4.62-4.52 (1H, m), 4.39 (1H, dd, J=1 5.0, 5.8Hz), 4.31 (1H, dd, J=15.0. 5.4Hz), 
3.78 (3H, S), 2.93 (1 H, dd, J=1 3.4, 5.4Hz), 2.79 (1 H, dd, J=13.4, 7.4Hz), 2.66- 
2.50 (1H, m), 2.45 (2H, d, J=7.0Hz), 1.95-0.78 (19H, m). 

Example 6(31) 

(2R)-N-(4-methoxybenzyl)-3-cyclohexy 
aminopropanamide 
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TLC : Rf 0.27 (ethyl acetate : hexane = 1 : 2) ; 

NMR (CDCI 3 ) : 8 7.24-7.16 (2H, m), 6.89-6.78 (3H, m), 6.46 (1H, d, J=6.8Hz), 
4.52-4.42 (1H, m), 4.38 (2H, d, J=5.8Hz), 3.79 (3H, S), 2.95 (1H, dd, J=13.6, 
5.0Hz), 2.74 (1 H, dd, J=1 3.6, 8.0Hz), 2.47 (2H, d, J=7.0H z), 2.20-2.05 (1 H, m), 
1.92-0.82 (21 H, m). 

Example 6(32^ 

(2R)-N-(4-methoxybenzyl)-3-cyclohexylmethylthio-2-cyclobutylcarbonyIamino- 
propanamide 



O 

H 




TLC : Rf 0.1 5 (hexane : ethyl acetate = 2:1); 

NMR (CDCI 3 ) : 5 7.20 (2H, d, J=8.6Hz), 6.86 (2H, d, J=8.6Hz), 6.80-6.72 (1H, 
br), 6.35 (1 H, d, J=7.0Hz), 4.52-4.38 (3H, m), 3.80 (3H, s), 3.09-2.91 (2H, m), 
2.73 (1H, dd, J=8.0, 14.0Hz), 2.48 (2H, d, J=6.6Hz), 2.38-2.07 (4H, m), 2.06- 
1.32 (8H, m), 1.27-1.08 (3H, m), 1.03-0.89 (2H, m). 

Example 6(33) 

(2R)-N-(4-methoxybenzyl)-3^ 
aminopropanamide 
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TLC : Rf 0.30 (hexane : ethyl acetate = 2:1); 

NMR (CDCI3) : 8 7.20 (2H, d, J=8.6Hz), 6.86 (2H, d, J=8.6Hz), 6.80-6.74 (1H, 

br), 6.37.(1 H, d, J=7.0Hz), 4.50-4.37 (3H, m), 3.80 (3H, s). 2.95 (1 H, dd, J=5.6, 
14.0Hz), 2.74 (1 H, dd, J=8.0, 14.0Hz), 2.47 (2H, d, J=6.6Hz), 2.35-2.20 (1H, m), 
1.95-1.33 (18H, m), 1.30-1.08 (3H, m), 1.03-0.90 (2H, m). 

Example 6(34) 

(2R)-N-(4-methoxybenzyl)-3-cyclohexylmethylthio-2-(4-methoxycyclohexyl- 
carbonylamino)propanamide 




••• 

(The relative configuration of cyclohexyl ring substituted by methoxy group is 
not determined, but the above compound is a single compound. This 
compound is the isomer of the compound prepared in Example 6(35).) 
less polar 

TLC : Rf 0.46 (hexane : ethyl acetate = 1 : 1) ; 

NMR (CDCI3) : 8 7.20 (2H, d, J=8.8Hz), 6.86 (2H, d, J=8.8Hz), 6.82-6.79 (1 H, 
br), 6.49 (1H, d. J=7.0Hz), 4.51-4.37 (3H, m), 3.80 (3H, s), 3.46-3.39 (1H, m), 
3.29 (3H, s), 2.95 (1H, dd, J=5.6, 1 4.0Hz), 2.73 (1H, dd, J=8.0, 1 4.0Hz), 2.47 
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(2H,d,J=6.6Hz), 2.28-2.1 3 (1H, m), 2.00-1.59 (12H, m), 1.51-0.93 (7H, m). 



Example 6(35) 

(2R)-N-(4-methoxyben2yl)-3-cyclohexylmethylthio-2-(4-methoxycyclohexyl- 
carbonyIamino)propanamide 




(The relative configuration of cyclohexyl ring substituted by methoxy group is 
not determined, but the above compound is a single compound. This 
compound is the isomer of the compound prepared in Example 6(34).) 
more polar 

TLC : Rf 0.33 (hexane : ethyl acetate = 1 : 1) ; 

NMR (CDCI 3 ) 5 7.20 (2H, d, J=8.8Hz), 6.86 (2H, d, J=8.8Hz), 6.77 (1H, t, 

J=5.8Hz), 6.48 (1 H, d, J=7.0Hz), 4.50-4.37 (3H, m), 3.80 (3H, s), 3.35 (3H, s), 
3.1 2 (1 H , tt, J=4.2, 1 0.6Hz), 2.94 (1 H, dd, J=5.1 , 1 3.9Hz), 2.72 (1 H, dd, J=8.1 , 
13.9Hz), 2.47 (2H, d, J=6.6Hz), 2.17-2.03 (3H, m), 2.00-1 .57 (8H, m), 1 .51-0.93 
(9H, m). 

Example 6/36) 

(2R)-N-(4-methoxybenzyl)-3-cyclohexylmethylthio-2-((2RS)-3-t-butoxy- 
carbonylthiazolidin-2-ylcarbonylamino)propanamide 
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TLC : Rf 0.29 (ethyl acetate : hexane =2:3); 

NMR (CD 3 OD) : 5 7.23 (2H, d. J=9Hz), 6.85 (2H, d, J=9Hz), 5.23 (1 H, bs), 4.56- 

4.44 (1 H, m), 4.44-4.22 (2H, m), 4.00-3.84 (1 H, m), 3.81 -3.63 (1 H, m), 3.77 (3H, 
s), 3.40-2.65 (4H, m), 2.42 (2H, d, J=7Hz), 1.91-1.58 (6H, m), 1.58-1.10 (3H, m), 

1.45 and 1.40 (9H, s), 1.05-0.80 (2H, m). 

Example 6(37) 

(2R)-N-(4-methoxybenzyl)-3-cyclohexylmethylthio-2-(2-methylpropylcarbonyl- 
amino)propanamide 




TLC : Rf 0.36 (ethyl acetate : hexane =2:3); 

NMR (CDCI 3 ) : 8 7.26-7.16 (2H, m), 6.91-6.76 (3H, m), 6.43 (1H, d, J=8Hz), 

4.50 (1H,td, J=8, 5Hz), 4.38 (2H, d, J=6Hz), 3.80 (3H, s), 2.95 (1H, dd, J=14, 
6Hz), 2.76 (1H, dd, J=14, 8Hz), 2.47 (2H, d, J=7Hz), 2.20-1.95 (3H, m), 1.89- 
1.56 (6H, m), 1.56-1.05 (3H, m), 1.05-0.78 (2H, m), 0.94 (3H, d, J=7Hz), 0.93 
(3H, d, J=7Hz). 
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Example 6(381 

(2R)-N-(4-methoxyben2yl)-3-cyclohexylmethylthio-2-(2-methylpropyloxy- 
carbonylamino)propanamide 




TLC : Rf 0.53 (ethyi acetate : hexane =2:3); 

NMR (CDCI 3 ) : 8 7.26-7.1 5 (2H, m), 6.92-6.80 (2H, m), 6.75-6.58 (1 H, m), 5.58 
(1H, d, J=8Hz), 4.40 (2H, d, J=6Hz), 4.27 (1H, td, J=8, 5Hz), 3.85 (2H, d, 
J=7Hz),3.80 (3H,s),2.99 (1H, dd, J=14, 5Hz), 2.82 (1H,dd, J=14, 8Hz), 2.44 
(2H, d, J=7Hz), 2.02-1.55 (6H, m), 1.55-1.03 (4H, m), 1.03-0.77 (2H, m), 0.92 
(6H,d, J=7Hz). 

Example 6(39) 

(2R)-N-(4-methoxybenzyl)-3-cyclohexylmethylthio-2-(1-(t-butoxycarbonyl)- 
piperidin-4-ylcarbonylamino)propanamide 




TLC : Rf 0.17 (hexane : ethyl acetate = 2:1); 

NMR (CDCI3) : 5 7.20 (2H, d, J=8.2Hz), 6.87 (2H, d. J=8.2Hz), 6.79-6.73 (1H, 
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br), 6.54 (1H, d, J=7.2Hz), 4.50-4.38 (3H, m), 4.16-4.10 (2H, br), 3.80 (3H, s), 
2.93 (1H, dd, J=4.9, 13.7Hz), 2.81-2.67 (3H, m), 2.48 (2H, d, J=7.0Hz), 2.29 
(1 H, tt, J=4.0, 1 1 .8Hz), 1 .83-1 .57 (9H, m), 1 .46 (9H, s), 1 .36-0.84 (6H, m). 

Fxample 6(40) 

(2R)-N-(4-methoxybenzyl)-3-cyclohexylmethylthio-2-(4-(t-butoxycarbonyl- 
amino)cyclohexylcarbonylamino)propanamide 



(The relative configuration of cyclohexyl ring substituted by t-butoxycarbonyl- 
amino group is not determined, but the above compound is a single 
compound. This compound is the isomer of the compound prepared in 
Example 6(41).) 

TLC : Rf 0.27 (hexane : ethyl acetate = 1 : 1) ; 

NMR (CDCI 3 ) : 8 7.20 (2H, d, J=8.8Hz), 6.94-6.82 (3H, m), 6.61 (1H, d, 
J=6.8Hz), 4.71 (1H, d. J=8.0Hz), 4.54-4.44 (1H, m). 4.38 (2H, d, J=5.4Hz), 
3.79-3.65 (4H, m), 2.92 (1H, dd, J-5.4, 13.8Hz). 2.75 (1H, dd, J=8.0, 1 3.8Hz), 
2.47 (2H, d, J=6.6Hz), 2.30-2.15 (1H, br), 1.92-1.53 (13H, m), 1.44 (9H, s), 
1.26-1.08 (4H, m), 1.00-0.83 (2H, m). 

Fxample 6(41) 

(2R)-N-(4-methoxybenzyl)-3-cyclohexylmethylthio-2-(4-(t-butoxycarbonyl- 
amino)cyclohexylcarbonylamino)propanamide 



CH 3 O 



N 
H 
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(The relative configuration of cyclohexyl ring substituted by t-butoxycarbonyl- 
amino group is not determined, but the above compound is a single 
compound. This compound is the isomer of the compound prepared in 
Example 6(40).) 

TLC : Rf 0.27 (hexane : ethyl acetate = 1 : 1 ) ; 

NMR (CDCI 3 ) : 6 7.20 (2H, d, J=8.8Hz), 6.86 (2H, d, J=8.8Hz), 6.78-6.73 (1H, 
br), 6.48 (1 H, d, J=6.6Hz), 4.49-4.37 (4H, m), 3.80 (3H, s), 3.51 -3.30 (1 H, br), 
2.93 (1H, dd, J-5.1, 13.9Hz), 2.72 (1H, dd, J=8.1, 13.9Hz), 2.48 (2H, d, 
J=6.6Hz), 2.14-1.53 (14H, m), 1.44 (9H, s), 1.27-1.07 (4H, m), 1.00-0.83 (2H, 
m). 

Example 6(42) 

(2R)-N-(4-methoxybenzyl)-3-cyclohexylmethylthio-2-(tetrahydrofuran-2- 
ylcarbonylamino)propanamide 




TLC : Rf 0.27 (hexane : ethyl acetate = 2:1); 

NMR (DMSO-d 6 ) : 5 7.43 (1 H, t, J=1 0.6Hz), 7.20 (2H, d, J=8.8Hz), 6.85 (2H, d, 
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J=8.8Hz), 6.80-6.71- (1H, br), 4.55-4.31 (4H, m), 4.05-3.83 (2H, m), 3.79 (3H, s), 
3.00-2.74 (2H, m), 2.45 (2H, t, J=6.6Hz), 2.36-1 .62 (9H, m), 1 .51 -1 .07 (4H, m), 
1.03-0.90 (2H, m). 

Example 6(43) 

(2R)-N-(4-methoxybenzyl)-3-cyclohexylmethoxy-2-cyclohexylcarbonyl- 
aminopropanamide 




TLC : Rf 0.31 (ethyl acetate : hexane =2:3); 

NMR (CDCI 3 ) : 8 7.25-7.14 (2H, m), 6.93-6.72 (3H, m), 6.43 (1H, d, J=6Hz), 

4.49 (1 H , ddd, J=8, 6, 4Hz), 4.43-4.28 (2H, m), 3.84-3.73 (1 H, m), 3.80 (3H, s), 
3.45-3.33 (1 H, m), 3.29 (1 H, dd, J=9, 5Hz), 3.21 (1 H, dd, J=9, 6Hz), 2.24-2.06 
(1H, m), 1.95-0.70 (21 H, m). 

Example 6(44) 

(2R)-N-(4-methoxybenzyl)-3-cyclohexylmethylthio-2-((4R)-3-t-butoxycarbonyl- 
thiazolidin-4-ylcarbonylamino)propanamide * 
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TLC : Rf 0.29 (ethyl acetate : hexane = 2:3); 

NMR (CD3OD) : 5 7.27-7.1 7 (2H, m), 6.90-6.80 (2H, m), 4.67-4.43 (4H, m), 4.32 
(1H, d, J=15Hz), 4.30 (1H, d, J=15Hz), 3.76 (3H, s), 3.42-3.30 (1H, m), 3.12 
(1H, dd, J=12, 5Hz), 3.00-2.70 (2H, m), 2.41 (2H, d, J=6Hz), 
1.90-0.78 (11H, m), 1.45 (9H, s). 

Example 6(45) ; 

(2R)-N-(4-methoxybenzyl)-3-cyclohexylmethylthio-2-((2S)-1-t-butoxycarbonyl- 

pyrrolidin-2-ylcarbonylamino)propanamide 




TLC : Rf 0.38 (ethyl acetate : chloroform = 1 : 4) ; 

NMR (DMSO-d 6 ) : 5 8.03-7.97 (1H, m), 7.57 (1H, d, J=8.8Hz), 7.18 (2H, d, 
J=8.8Hz), 6.85 (2H, d, J=8.8Hz), 4.45-4.40 (1H, m), 4.21 (2H, d, J=7.5Hz), 
4.15-4.12 (1H, m),3.73 (3H, s), 3.40-3.30 (2H, m), 2.85 (1H, dd, J=15.0, 8.7Hz), 
2.76 (1H,dd, J=1 5.0, 6.3Hz), 2.42 (2H, d. J=1 3.0Hz), 2.1 1-2.03 (1H, m), 1.88- 
1.72 (4H, m), 1.69-1.58 (3H, m), 1.45-1.33 (2H, m), 1.26-1.10 (3H, m), 0.98- 
0.92 (2H, m). 

Example 6( 4 6) 

(2R)-N-(4-methoxybenzyl)-3-cyclohexylmethylthio-2-(thiazol-4-ylcarbonyl- 
amino)propanamide 
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TLC : Rf 0.38 (ethyl acetate : hexane = 1:1); 

NMR (CDCI3) : 5 8.77 (1H, d, J=1.8Hz), 8.18 (1H, d, J=7.8Hz), 8.12 (1H, d, 
J=1.8Hz), 7.25-7.1 8 (2H, m), 6.88-6.81 (3H, m), 4.78-4.68 (1H,m), 4.51-4.33 
(2H, m), 3.79 (3H, s), 3.16 (1H. dd, J=14.0, 5.6Hz), 2.92 (1 H, dd, J=14.0, 
7.4Hz), 2.57-2.41 (2H, m), 1.68-0.80 (11H, m). 

Example 6(47) 

(2R)-N-((1R)-1-(4-nitrophenyl)ethyl)-3-cyclohexylmethylthio-2-((4R)-3-t- 
butoxycarbonylthiazolidin-4-ylcarbonylamino)propanamide 




TLC : Rf 0.67 (ethyl acetate : hexane = 1 : 1 ) ; 

NMR (CDCI3) : 5 8.19-8.12 (2H, m), 7.58-7.32 (3H, m), 7.12 (1H, d, J=8.0Hz), 
5.20-5.06 (1H, m), 4.67-4.46 (4H, m), 3.40-3.15 (3H, m), 2.75 (1H, dd, J=13.6, 
5.8Hz) 2.38-2.14 (2H, m), 1.80-0.64 (23H, m). 

Example 6(48) 
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(2S)-N-((1R)-1-(4-nitrophenyl)ethyl)-3-cyclohexylmethylthio-2-((4R)-3-t- 
butoxycarbonylthiazolidin-4-ylcarbonylamino)propanamide 



TLC : Rf 0.61 (ethyl acetate : hexane = 1 : 1) ; 

NMR (CDCI 3 ) : 5 8.21-8.14 (2H, m), 7.58-7.30 (3H, m), 7.05 (1H, d, J=7.4Hz), 

5.19-5.05 (1H, m), 4.65-4.47 (4H, m), 3.37-3.06 (3H, m), 2.79(1 H, dd, J=13.8, 
6.2Hz) 2.50 (1H,dd, J=12.4, 6.6Hz), 2.40 (1H, dd, J=12.4 , 7.0Hz), 1.90-0.78 
(23H, m). 

Example 6(49^ 

(2R)-N-(4-methoxybenzyl)-3-cyclohexylmethylthio-2-(2-t-butoxycarbonyl- 
aminothiazol-4-ylcarbonylamino)propanamide 




TLC : Rf 0.28 (ethyl acetate : hexane =2:3); 

NMR (CDCI 3 ) : 5 8.09 (1H, bs), 7.91 (1H, bd, J=8Hz), 7.66 (1H, s), 7.25-7.15 
(2H, m), 6.89-6.78 (3H, m), 4.66 (1 H, td, J=8, 6), 4.50-4.28 (2H, m), 3.80 (3H, s), 




N0 2 



CH 3 
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3.07 (1H, dd, J=14,-6Hz), 2.91 (1H, dd, J=1 4,8Hz), 2.48 (2H,d, J=7Hz), 1.90- 
0.78 (11H, m), 1.56 (9H,s). 

Example g(5Q) 

(2R)-N-(4-methoxybenzyl)-3-cyclohexylmethylthio-2-((4S)-3-t-butoxycarbonyl- 
thiazolidin-4-ylcarbonylamino)propanamide 




TLC : Rf 0.34 (ethyl acetate : hexane =2:3); 

NMR (CD 3 OD) : 6 7.27-7.17 (2H, m), 6.90-6.80 (2H, m), 4.66-4.43 (4H, m), 

4.40-4.23 (2H, m), 3.78 (3H, s), 3.43-3.30 (1H, m), 3.16 (1H, dd, J=12, 6Hz), 
3.08-2.75 (1H, m), 2.78 (1H, dd, J=14, 7Hz), 2.41 (2H, d, J=7Hz), 1.90-0.80 
(11H, m), 1.43 (9H, s). 

Example 6(51) 

(2R)-N-(4-nitrobenzyl)-3-cyclohexylmethylthio-2-((4R)-3-t-butoxycarbonyl- 
thiazolidin-4-ylcarbonylamino)propanamide 




< I H I 
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TLC : Rf 0.36 (ethyl acetate : hexane = 1 : 1) ; 
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NMR (CD3OD) : 8 '8.25-8.15 (2H, m), 7.61-7.51 (2H, m), 4.70-4.41 (6H, m), 
3.45-3.32 (1H, m), 3.22-3.08 (1H, m), 3,04-2.72 (2H, m), 2.45 (2H, d, J=7Hz), 
1.91-0.80 (11H, m), 1.45 (9H, s). 

Example 6(52) 

(2R)-N-(4-nitrobenzyl)-3-cyclohexylmethylthio-2-((2RS)-3-t-butoxycarbonyl- 
thiazolidin-2-ylcarbonylamino)propanamide - 



TLC : Rf 0.38 (ethyl acetate : hexane = 1 : 1) ; 

NMR (CD3OD) : 8 8.23-8.14 (2H, m), 7.61-7.49 (2H, m),5.22-(1H, bs), 4.62- 

4.42 (3H, m), 4.00-3.87 (1H, m), 3.80-3.64 (1H, m), 3.33-2.70 (4H, m), 2.45 (2H, 
d, J=7Hz), 1 .91-0.80 (1 1 H, m), 1 .45 and 1 .40 (9H, s). 

Example 6(53) 

(2R)-N-(4-nitrobenzyl)-3-cyclohexylmethylthio-2-((4R)-3-methylthia2olidin-4- 
ylcarbonylamino)propanamide 




N0 2 
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TLC : Rf 0.32 (ethyl acetate : hexane = 1:1); 

NMR (CDCI 3 ) : 8 8.23-8.16 (2H, m), 7.89 (1H, d, J=7.4Hz), 7.49-7.42 (2H, m), 

7.20-7.09 (1 H, m), 4.61 (1 H, dd, J=1 5.6, 6.2Hz), 4.50 (1 H, dd, J=1 5.6, 5.8Hz), 
4.51 -4.40 (1 H, m) 4.1 8 (1 H, d, J=9.8Hz), 3.89 (1 H, dd, J =9.8, 1 .0Hz), 3.79 (1 H, 
dd, J=7.4, 2.6Hz), 3.52 (1 H, dd, J=1 1 .0, 2.6Hz), 3.1 3 (1 H, dd, J=1 1 .0, 7.4Hz), 
2.98-2.80 (2H, m), 2.47 (3H, s), 2.45 (2H, d, J=7.4Hz), 1 .88-0.80 (1 1 H, m). 

Example 6(54) 

(2R)-N-(4-dimethylaminobenzyl)-3-cyclohexylmethylthio-2-((4R)-3-t-butoxy- 
carbonylthiazolidin-4-ylcarbonylamino)propanamide 




TLC : Rf 0.35 (ethyl acetate : hexane =2:3); 

NMR (CD 3 OD) : 5 7.20-7.1 0 (2H, m), 6.77-6.67 (2H, m), 4.67-4.43 (4H, m), 4.29 

(1H,d, J=16Hz),4.28 (1H, d, J=16Hz), 3.41-3.30 (1H, m),3.12 (1H,dd, J=12, 
5Hz), 3.00-2.65 (8H, m), 2.41 (2H, d, J=7Hz), 1 .88-0.80 (1 1 H, m), 1 .45 (9H, s). 

Example 6(55) 

(2R)-N-(4-dimethylaminobenzyl)-3-cyclohexylmethylthio-2-((2RS)-3-t-butoxy- 
carbonylthiazolidin-2-ylcarbonylamino)propanamide 
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TLC : Rf 0.29 (ethyl acetate : hexane = 2:3); 

NMR (CD3OD) : 5 7.20-7.10 (2H, m), 6.77-6.67 (2H, m), 5.23 (1H, bs), 4.55- 

4.43 (1H, m), 4.40-4.16 (2H, m), 4.00-3.84 (1H, m), 3.79-3.63 (1H, m), 3.30- 
2.66 (1 OH, m), 2.42 (2H, d, J=7Hz), 1 .90-0.80 (1 1 H, m), 1 .45 and 1 .42 (9H, s). 

Example 6(56) 

(2R)-N-(4-nitrobenzyl)-3-cyclohexylmethylthio-2-(1-t-butoxycarbonylimidazol- 
4-ylcarbonylamino)propanamide 




TLG : Rf 0.48 (methylene chloride : ethyl acetate = 4:1); 
NMR (CDCI3) : 8 8.17 (2H, d, J=8.8Hz), 8.03 (1H, d, J=1.4Hz), 7.98 (1H, d, 
J=1 .4Hz), 7.85 (1 H, d, J=7.4Hz), 7.45 (2H, d, J=8.8Hz), 7.1 0 (1 H, t, J=6.2Hz), 
4.78-4.68 (1H, m), 4.57 (2H, d, J=6.2Hz), 3.12 (1H, dd, J=5.8, 13.6Hz), 2.96 
(1 H, dd, J=7.0, 1 3.6Hz), 2.50 (2H, d, J=6.6Hz), 1 .88-1 .36 (1 5H, m), 1 .30-0.90 
(5H, m). 

Example 6(57) 
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(2R)-N-(4-nitrobenzyl)-3-cyclohexylmethylthio-2-((4R)-2,2-dimethylthia2olidin- 
4-ylcarbonylamino)propanamide 




TLC : Rf 0.47 (ethyl acetate : hexane =2:1); 

NMR (CDCI3) : 8 8.24-8.17 (2H, m), 7.81 (1H, bd, J=8nz), 7.50-7.42 (2H, m), 

7.09 (1 H, bt, J=6Hz), 4.68-4.45 (3H, m), 4.16 (1 H, t, J=7Hz), 3.45 (1 H, dd, J=1 1 , 
8Hz),3.37 (1H, dd,J=1 1,7Hz), 2.97 (1H,dd, J=14, 5Hz), 2.82 (1H,dd, J=14, 
8Hz), 2.62-2.35 (1 H, b), 2.49 (2H, d, J=7Hz), 1 .88-0.78 (1 1 H, m), 1 .65 (3H, s), 
1.57 (3H,s). 

Example 6(58^ 

(2R)-N-(4-nitrobenzyl)-3-cyclohexylmethylthio-2-(thiophen-2-ylcarbonyl- 
amino)propanamide 




TLC : Rf 0.20 (hexane : ethyl acetate = 2:1); 

NMR (CDCI3) : 8 8.18 (2H, d, J=8.8Hz), 7.58-7.52 (2H, m), 7.47 (2H, d, 

J=8.8Hz), 7.31 -7.25 (1 H, br), 7.1 1 (1 H, dd, J=3.6, 5.2Hz),7.04, (1 H, d, J=6.6Hz), 
4.77-4.49 (3H, m), 3.13 (1H, dd, J=5.2, 1 4.0Hz), 2.87 (1H, dd, J=8.2, 1 4.0Hz), 



207 



2.54 (2H, d, J=7.0Hz), 1 .88-1 .37 (6H, m), 1 .33-0.82 (5H, m). 
Fxample 6(59) 

(2R)-N-(4-nitrobenzyl)-3-cyclohexylmethylthio-2-(5-methyloxazol-2-ylcarbonyl 
amino)propanamide 




CH 3 



TLC : Rf 0.48 (methylene chloride : ethyl acetate = 4:1); 
NMR (CDCI 3 ) : 8 8.18 (2H, d, J=8.8Hz), 7.81 (1H, d. J=7.4Hz), 7.46 (2H, d. 
J=8.8Hz), 7.06 (1 H, t. J=5.4Hz), 6.88 (1 H, d, J=1 .2Hz),4.75-4.49 (3H, m), 3.09 
(1H,dd, J-5.8, 13.8Hz), 2.90 (1 H, dd, J-7.6, 1 3.8Hz), 2.59-2.46 (2H, m), 2.41 
(3H, d, J=1 .2Hz), 1 .88-1 .37 (6H, m), 1 .34-0.81 (5H, m). 

Fxample 6(60) 

(2R)-N-(4-methoxybenzyl)-3-cyclohexylmethylthio-2-(3-t-butoxycarbonyl- 
thiazolidin-2-ylcarbonylamino)propanamide 




(The absolute configuration of * carbon is not determined, but the above 
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compound is a single optical isomer.) 

[at- -40.4 (c0.1,CHCI 3 ) ; 

TLC : Rf 0.19 (hexane : ethyl acetate = 2:1); 

NMR (CDCI3) : 5 7.21 (2H, d, J=8.4Hz), 7.13-6.85 (2H, br), 6.84 (2H, d, 

J=8.4Hz), 5.24 (1 H, s), 4.57-4.46 (1 H, m), 4.37 (2H, d,J=5.6Hz), 3.90-3.80 (2H, 
m), 3.79 (3H, s), 3.22-3.03 (2H, m), 2.95 (1 H, dt, J=5.2, 1 1 .OHz), 2.81 (1 H, dd, 
J=7.0, 14.0Hz), 2.50-2.32 (2H, m), 1.85-1.56 (6H, m), 1.41 (9H, s)', 1.30-0.77 
(5H, m). 

Example 6(61) 

(2R)-N-(4-methoxybenzyl)-3-cyclohexylmethylthio-2-(3-t-butoxycarbonyi- 
thiazolidin-2-ylcarbonylamino)propanamide 




(The absolute configuration of * carbon is not determined, but the above 

compound is a single optical isomer.) 

[oc] D '=+22.0 (c0.11, CHCy ; 

TLC : Rf 0.19 (hexane : ethyl acetate - 2:1); 

NMR (CDCI3) : 8 7.43-7.25 (1 H, br), 7.21 (2H, d, J=8.8Hz), 6.90-6.78 (3H, m), 

5.1 6 (1 H, s), 4.61-4.20 (3H, m), 3.94-3.81 (2H, br), 3.79 (3H, s), 3.40-3.02 (2H, 
br), 2.96 (1 H, dt, J=5.0, 1 1 .OHz), 2.76 (1 H, dd, J=7.0, 1 3.8Hz), 2.50-2.31 (2H, 
m), 1.83-1.57 (6H, m), 1.42 (9H, s), 1.29-0.77 (5H, m). 

Example 6(62) 
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(2R)-N-(4-dimethylaminobenzyl)-3-cyclohexylmethylthio-2-cyclohexyl- 
carbonylaminopropanamide 




CH 3 



TLC : Rf 0.58 (ethyl acetate : hexane = 1:1); 

NMR (CDCI3) : 5 7.17-7.13 (2H, m), 6.79-6.69 (3H, m), 6.51 (1H, d, J=6.6Hz), 
4.50-4.44 (1H, m), 4.34 (2H, d, J=5.4Hz), 2.96-2.90 (7H, m), 2.74 (1H, dd, 
J=13.5, 8.1Hz), 2.49 (1H, dd, J=12.9, 6.9Hz), 2.44 (1H, dd, J=12.9, 6.6Hz), 
2.18-2.08 (1H, m), 1.98-0.83 (21 H, m). 

Example 6(63) 

(2S)-N-(4-methoxybenzyl)-3-cyclohexylmethylthio-2-(3-t-butoxycarbonyl- 
thiazolidin-2-ylcarbonylamino)propanamide 



(The absolute configuration of * carbon is not determined, but the above 

compound is a single optical isomer.) 

[cc] D = +31.11 (c 1.08, CHCI 3 ) ; 

TLC : Rf 0.19 (ethyl acetate : hexane = 1:2) ; 

NMR (CDCI3) : 6 7.21 (2H, d, J=8.7Hz), 7.10-6.73 (4H, m), 5.24 (1H, s), 4.57- 




CH 3 
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4.45 (1 H, m), 4.38 (2H, d, J=5.4Hz), 3.88-3.73 (5H, m), 3.20-3.1 1 (2H, m), 2.99- 
2.92 (1H, m), 2.79 (1H, dd, J-1 3.8, 7.2Hz), 2.48-2.35 ( 2H, m), 1.83-1.58 (5H, 
m), 1.51-1.37 (10H, m), 1.28-1.05 (3H, m), 0.98-0.83 (2H, m). 



Example 6(64) 

(2S)-N-(4-methoxybenzyl)-3-cyclohexylmethylthio-2-((4S)-3-t-butoxycarbonyl- 
thiazolidin-4-ylcarbonylamino)propanamide 



TLC : Rf 0.57 (ethyl acetate : hexane = 1 : 1 ) ; 

NMR (CD 3 OD) : 5 7.25-7.1 8 (2H, m), 6.88-6.81 (2H, m), 4.65-4.45 (4H, m), 4.35 

(1H, d, J-14.6H2), 4.26 (1H, d, J-1 4.6Hz), 3.75 (3H, s), 3.35 (1H, dd, J-12.2, 
7.4Hz), 3.1 1 (1 H, dd, J=12.2, 4.8Hz), 2.98-2.72 (2H, m) , 2.41 (2H, d, J=6.6Hz), 
1.88-0.80 (20H, m). 

Example 6(65) 

(2S^-N-(4-methoxybenzyl)-3-cyclohexylmethylthio-2-((4R)-3-t-butoxycarbonyl- 
thiazolidin-4-ylcarbonylamino)propanamide 




CH 3 
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TLC : Rf 0.61 (ethyl acetate : hexane = 1 : 1) ; 

NMR (CD 3 OD) : 5 7.25-7.17 (2H, m), 6.88-6.81 (2H, m), 4.64-4.44 (4H, m), 4.32 
(2H, br. s), 3.75 (3H, s), 3.35 (1H, dd, J=12.2, 7.4Hz), 3.13 (1H, dd, J=12.2, 
5.4Hz), 2.97 (1H, br. s), 2.76 (1H, dd, J=13.6, 8.4Hz), 2.40 (2H, d. J=7.0HZ), 
1.88-0.80 (20H, m). 

Fxample 6(66) 

(2R)-N-methyl-N-(4-methoxybenzyl)-3-cyclohexylmethylthio-2-((4R)-3-t- 
butoxycarbonylthiazolidin-4-ylcarbonylamino)propanamide 



TLC : Rf 0.28 (ethyl acetate : hexane = 1 : 2) ; 

NMR (CDCI3) : 6 7.24-7.02 (3H, m), 6.90-6.83 (2H, m), 5.1 6-5.06 (1H,m), 4.90- 
4.38 (5H, m), 3.80-3.79 (3H, m), 3.39-3.16 (2H, m), 3.03-2.69 (5H, m), 2.44- 
2.23 (2H, m), 1.85-0.76 (20H, m). 

Fxample 6(67) «. 
(2R)-N-(4-methoxybenzyl)-3-cyclohexylmethylthio-2-((4R)-N'-methyl-N , -(3-t- 

butoxycarbonylthiazolidin-4-ylcarbonyl)amino)propanamide 
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TLC : Rf 0.37 (ethyl acetate : hexane = 1:2); 

NMR (CD3OD) : 8 7.23-7.17 (2H, m), 6.86-6.82 (2H, m), 5.18-5.00 (2H, m), 
4.70-4.66 (1 H, m), 4.49-4.1 8 (3H, m), 3.76 and 3.75 (3H, s), 3.54-2.68 (7H, m), 
2.47-2.43 (2H, m), 1 .90-1 .60 (5H, m), 1 .50-1 .05 (4H, m), 1 .44 and 1 .33 (9H, m), 
1.05-0.87 (2H, m). 

Example 6(68^ 

(2R)-N-(4-phenoxybenzyl)-3-cyclohexylmethylthio-2-((4R)-3-t-butoxycarbonyl- 
thiazolidin-4-ylcarbonylamino)propanamide 




TLC : Rf 0.58 (ethyl acetate : hexane = 1 : 1) ; 

NMR (CDCI 3 ) : 6 7.36-7.23 (5H, m), 7.1 5-7.07 (2H, m), 7.01-6.91 (4H, m), 4.65- 

4.32 (6H, m), 3.33-3.13 (3H, m), 2.79 (1 H, dd, J=1 4.1 , 6.3Hz), 2.45-2.30 (2H, 
m), 1 .83-0.78 (20H, m). 

Example 6(69) 

(2R)-N-(4-methoxybenzyl)-3-cyclohexylmethylthio-2-((2RS,4R)-3-t-butoxy- 
carbonyl-2-(2-methylpropyl)thiazolidin-4-ylcarbonylamino)propanamide 
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CH 3 



TLC : Rf 0.32 (ethyl acetate : hexane = 1 : 2) ; 

NMR (CDCI 3 ) -.8 7.40-7.19 (3H ( m),7.14 (1 H, d, J=8Hz), 6.86-6.80 (2H, m), 

5.20-5.07 (1 H, m), 4.64 (1 H, t, J=7Hz), 4.63-4.52 (1 H, m), 4.43 (1 H, dd, J=1 5, 
6Hz), 4.32 (1H, dd, J=15, 6Hz), 3.78 (3H, s), 3.36-3.15 (3H, m), 2.78 (1H, dd, 
J=14,6Hz), 2.46-2.24 (2H, m), 1.91-1.53 (8H, m), 1.50-1.30 (10H, m), 1.30- 
1.03 (3H, m), 1.00-0.78 (8H, m). 

Example 6(70) 

(2R)-N-(4-methoxybenzyl)-3-cyclohexylmethylthio-2-(pyridin-3-ylcarbonyl- 
amino)propanamide 




TLC : Rf 0.19 (ethyl acetate : hexane = 3:1); 

NMR(CDCI 3 ) : 8 9.04 (1H,dd, J=3, 1Hz), 8.75 (1H, dd, J=5, 2Hz), 8.10 (1H, 

ddd, J=8, 3, 2Hz), 7.39 (1H, ddd,J=8, 5, 1 Hz), 7.43-7.36 (1H, m), 7.26-7.19 
(2H, m), 6.97-6.90 (1 H, m), 6.90-6.83 (2H, m), 4.72-4.63 (1 H, m), 4.43 (1 H, dd, 
J=15, 6Hz), 4.42 (1H, dd, J=15, 6Hz), 3.79 (3H, s), 3.09 (1H, dd, J=14, 5Hz), 
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2.84 <1H, dd, J=14 r 8Hz), 2.54 (1H, dd, J=12, 7Hz), 2.52 (2H, dd, J=12, 7Hz), 
1.86-1.59 (5H, m), 1.56-1.39 (1H, m), 1.30-1.03 (3H, m), 1.00-0.85 (2H, m). 



Example 6(71) 

(2R)-N-(4-benzyloxybenzyl)-3-cyclohexylmethylthio-2-((4R)-3-t-butoxy- 
carbonylthiazolidin-4-ylcarbonylamino)propanamide 




TLC : Rf 0.63 (ethyl acetate : hexane = 1 : 1 ) ; 

NMR (CDCI 3 ) :5 7.44-7.18 (8H,m), 7.13 (1 H, d, J=7.8Hz), 6.93-6.88 (2H, m), 
5.04 (2H, s), 4.65-4.21 (6H, m), 3.32-3.12 (3H, m), 2.78 (1H, dd, J=13.8, 6.3Hz), 
2.44-2.30 (2H. m), 1.80-0.78 (20H, m). 

Example 6(72^ 

(2R)-N-(3-benzyloxy-4-methoxybenzyl)-3-cyclohexylmethylthio-2-((4R)-3-t- 
butoxycarbonylthiazolidin-4-ylcarbonylamino)propanamide 
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TLC : Rf 0.46 (hexane : ethyl acetate = 1:1); 

NMR (CD3OD) : 5 7.47-7.25 (5H, m), 7.00 (1 H, d, J=1 .4Hz), 6.92-6.83 (2H, m), 
5.09 (2H, S), 4.63-4.42 (4H, m), 4.35 (1 H, d, J=1 4.8Hz), 4.24 (1 H, d, J=1 4.8Hz), 
3.81 (3H, S), 3.41-3.30 (1H, m), 3.12 (1H, dd. J=5.0, 12.2Hz), 3.00-2.71 (2H, br), 
2.40 (2H,d, J=7.0Hz), 1.89-1.59 (5H, m), 1.54-1.31 (10H, m), 1.29-1.08 (3H, 
m), 1 .04-0.76 (2H, m). 

Example 6(73) 

(2R)-N-(4-methoxybenzyl)-3-cyclohexylmethylthio-2-(pyridin-4-ylcarbonyl- 
amino)propanamide 




TLC : Rf 0.23 (ethyl acetate : methylene chloride = 1 : 1 ) ; 

NMR (CDCI3) : 5 8.79-8.72 (2H, m), 7.66-7.61 (2H, m), 7.47 (1H, d, J=6Hz), 

7.26-7.19 (2H, m), 6.96-6.84 (3H, m), 4.69-4.61 (1H, m), 4.43 (1H, dd, J=15, 
6Hz), 4.42 (1 H, dd, J=1 5, 6Hz), 3.80 (3H, s), 3.08 (1 H, dd, J=1 4, 5Hz), 2.82 (1 H, 
dd,^J=1 4, 9Hz), 2.54 (1 H, dd, J=1 4, 7Hz), 2.53 (2H, dd, J=1 4, 7Hz), 1 .86-1 .75 
(2H, m), 1.75-1.59 (3H, m), 1.55-1.39 (1H. m), 1.30-1.03 (3H, m), 1.03*0.85 (2H, 
m). 

Example 6(74) 

(2R)-N-(4-methoxybenzyl)-3-cyclohexylmethylthio-2-((2RS,4R)-3-t- 
butoxycarbonyl-2-phenylthiazolidin-4-ylcarbonylamino)propanamide 
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TLC : Rf 0.26 (ethyl acetate : hexane =2:3); 

NMR (CDCI3) : 8 7.53:7.20 (m, 9H), 6.85-6.79 (m, 2H), 5.99 (bs, 1 H), 4.80 (dd, 

J = 8, 5Hz, 1H), 4.72-4.60 (b, 1H), 4.44 (dd, J-15, 6H2, 1H), 4.31 (dd, J»15, 
6Hz. 1H), 3.77 (s, 3H), 3.47 (dd, J = 12,5Hz, 1H), 3.36 (dd, J = 12, 8Hz, 1H), 
3.25-3.1 0 (b, 1 H), 2.85-2.73 (m, 1 H), 2.38 (dd, J=1 2, 6Hz, 1 H), 2.29 (dd, J*1 2, 
8Hz, 1 H), 1 .78-1 .56 (m, 5H). 1 .47-1 .00 (m, 1 3H), 0.94-0.74 (m, 2H). 

Example 6(75) 

(4R)-N-((1R)-2-cyclohexylmethylthio-1-(4-phenylpiperazin-1-ylcarbonyl)ethyl)- 
3-t-butoxycarbonylthiazolidin-4-y!carboxamide 




TLC : Rf 0.57 (ethyl acetate : hexane = 1 : 1) ; 

NMR (CDCI 3 ) : 5 7.32-7.26 (m, 2H), 7.20-7.05 (br. s, 1H), 6.95-6.89 (m, 2H), 

5.1 4-5.07 (m, 1 H), 4.80-4.58 (m, 2H), 4.40 (d, J=9.3Hz, 1 H), 3.88-3.66 (m, 4H), 
3.38 (dd, J = 1 1 .7, 2.7 Hz 1 H), 3.25-3.1 6 (m, 5H), 2.91 (dd, J = 1 3.8, 7.2 Hz, 
1 H), 2.77 (dd, J = 1 3.8, 5.7 Hz, 1 H), 2.44 (d, J = 6.6 Hz, 2H), 1 .86-1 .59 (m, 5H), 
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1 .54-1 .34 (m, 1 0H), 1 .30-1 .04 (m, 3H), 0.99-0.84 (m, 2H). 



Example 6(76) 

(2R)-N-(4-methoxybenzyl)-3-cyclohexylmethylthio-2-((3RS)-4-t-butoxy- 
carbonylthiomorpholin-3-ylcarbonylamino)propanamide 




TLC : Rf 0.34 (ethyl acetate : hexane = 2:3); 

NMR (CDCI 3 ) : 5 7.26-7.1 8 (m, 2H), 7.06-6.82 (m, 4H), 5.00 (bs, 1 H), 4.63-4.52 
(m, 1 H), 4.50-4.1 0 (m, 3H), 3.79 (s, 3H), 3.30-3.05 (m, 3H), 2.89-2.57 (m, 3H), 
2.53-2.28 (m, 3H), 1.85-1.56 (m, 5H), 1.55-1.35 (m, 10H), 1.2(0-1.03 (m, 3H), 
1.00-0.81 (m, 2H). 

Example 6(77) 

(2R)-N-(4-phenoxybenzyl)-3-cyclohexylmethylthio-2-((3RS)-4-t-butoxy- 
carbonylthiomorpholin-3-ylcarbonylamino)propanamide 




TLC : Rf 0.27 (ethyl acetate : hexane = 1 : 2) ; 

NMR (CDCI3) : 5 7.37-7.29 (m, 2H), 7.29-7.22 (m, 2H), 7.1 4-7.07 (m, 1 H), 7.05- 
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6.90 (m, 6H), 5.06-4.93 (m, 1H), 4.65-4.10 (m, 4H), 3.35-3.00 (m, 3H), 2.91- 
2.57 (m. 3H), 2.55-2.30 (m, 3H), 1 .84-1 .56 (m, 5H), 1 .56-1 .35 (m, 1 0H), 1 .SO- 
LOS (m, 3H), 1.00-0.83 (m, 2H). 

Example 6(78^ 

(2R)-N-(2-phenoxypyridin-5-yl)-3-cyclohexylmethylthio-2-((4R)-3-t-butoxy- 
carbonylthiazolidin-4-ylcarbonylamino)propanamide 




TLC : Rf 0.57 (ethyl acetate : hexane = 1 : 1 ) ; 

NMR (CDCI 3 ) : 5 8.93 (br. s, 1 H), 8.49 (br. s, 1 H), 8.20 (d, J = 7.5 Hz, 1 H), 7.42- 
7.35 (m, 2H), 7.24-7.08 (m, 4H), 6.86 (d, J = 9.0 Hz, 1H), 4.80-4.70 (m, 1H), 
4.66 (dd, J = 7.2, 3.9 Hz, 1 H), 4.60 (d, J = 9.9 Hz, 1 H), 4.55 (d, J = 9.9 Hz, 1 H), 
3.41-3.27 (m, 3H), 2.84 (dd, J = 1 3.8, 5.7 Hz, 1 H), 2.48-2.33 (m, 2H), 1 .82-1 .58 
(m, 5H), 1 .54-1 .35 (m, 1 0H), 1 .28-1 .02 (m, 3H), 0.96-0.78 (m, 2H). 

Example 6(79^ 

(2R)-N-(4-methoxybenzyl)-3-cyclohexylmethylthio-2-((2RS)-4-t-butoxy- 
carbonylthiomorpholin-2-ylcarbonylamino)propanamide 
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TLC : Rf 0.27 (ethyl acetate : hexane = 2:3); 

NMR (CDCI3) : 8 7.65-7.30 (b, 1 H), 7.24-7.1 8 (m, 2H), 6.90-6.83 (m, 2H), 6.77- 

6.67 (b, 1H), 4.51-4.04 (m, 4H), 3.92-3.46 (m, 3H), 3.80 (s, 3H), 3.40-3.29 (m, 
1 H), 3.03-2.92 (m, 1 H), 2.90-2.67 (m, 2H), 2.60-2.49 (m, 1 H), 2.49-2.42 (m, 2H), 
1.94-1.55 (m,5H), 1.53-1.33 (m, 10H), 1.30-1.04 (m,3H), 1.00-0.83 (m, 2H). 

Example 6(80) 

(2R)-N-(4>methoxybenzyl)-3-cyclohexylmethylthio-2-((4RS)-3-t- 
butoxycarbonyl-1 ,3-perhydrothiazin-4-ylcarbonylamino)propanamide 




TLC : Rf 0.38 (ethyl acetate : hexane =2:3); 

NMR (CDCI 3 ) : 8 7.24-7.1 7 (m, 2H), 7.04-6.93 and 6.79-6.68 (m, 2H), 6.90-6.82 
(m, 2H), 4.86-4.20 (m, 6H), 3.79 (s, 3H), 3.04-2.70 (m, 3H), 2.66-2.37 (m, 4H), 
2.07-1.85 (m, 1H), 1.85-1.55 (m, 5H), 1.53-1.33 (m, 10H), 1.30-1.04 (m, 3H), 
1.00-0.83 (m, 2H). 

Example 6(81) 
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(2R)-N-(2-phenoxypyridin-5-ylmethyl)-3-cyclohexylmethylthio-2-((4R)-3-t- 
butoxycarbonylthiazolidin-4-ylcarbonylamino)propanamide 




TLC : Rf 0.56 (ethyl acetate : hexane = 2:1); 

NMR (CDCg : 8 8.1 1 (d, J = 2.4 Hz, 1 H), 7.68 (dd, J = 8.4, 2.4 Hz, 1 H), 7.50- 
7.35 (m, 3H), 7.22-7.16 (m, 1H), 7.14-7.08 (m, 3H), 6.84 (d, J = 8.4 Hz, 1H), 
4.68-4.31 (m, 6H), 3.35-3.20 (m, 3H), 2.78 (dd, J = 1 3.8, 6.0, 1 H), 2.44-2.28 (m, 
2H), 1.82-1.60 (m, 5H), 1 .51-1 .36 (m, 10H), 1.32-1.08 (m, 3H), 0.98-0.80 (m, 
2H). 

Example 6(82) 

(2R)-N-(4-(morpholin-4-yl)benzyl)-3-cyclohexylmethylthio-2-((4R)-3-t-butoxy- 
carbonylthiazolidin-4-ylcarbonylamino)propanamide 




TLC : Rf 0.34 (ethyl acetate : hexane = 1 : 1) ; 

NMR (CDCI 3 ) : 5 7.20 (d, J = 8.7 Hz, 1 H), 7.1 7-7.1 2 (m, 2H), 6.84 (d, J = 8.7 Hz, 

2H), 4.64 (dd, J = 6.6, 4.2 Hz, 1H), 4.58 (br.'s. 2H), 4.44 (d, J = 9.3 Hz, 1H), 
4.41-4.28 (m, 2H), 3.87-3.84 (m, 4H), 3.31 (dd, J = 1 2.3, 3.9. 1 H), 3.26 (dd, J = 
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12.3, 6.6 Hz, 1 H), 3.20 (br. s, 1 H), 3.1 9-3.1 1 (m, 4H), 2.78 (dd, J = 1 3.5, 6.3 Hz, 
1 H), 2.44-2.28 (m, 2H), 1 .82-1 .60 (m, 5H), 1 .5-1 .34 (m, 1 0H), 1 .31 -1 .04 (m, 3H), 
0.96-0.80 (m, 2H). 



Example 6(83) 

(2R)-N-(4-phenoxybenzyl)-3-cyclohexylmethylthio-2-((4RS)-3-t- 
butoxycarbonyl-1 ,3-perhydrothiazin-4-ylcarbonylamino)propanamide 



H 3 C 
HoC 




CH 3 




TLC : Rf 0.33 ethyl acetate : hexane = 1 : 2) ; 

NMR (CD 3 OD) : 5 7.37-7.25 (m, 4H), 7.13-7.06 (m, 1H), 6.99-6.89 (m, 4H), 

4.94-4.30 (m, 6H), 3.08-2.87 (m, 2H), 2.87-2.76 (m, 1H), 2.68-2.50 (m, 1H), 
2.50-2.30 (m, 3H), 2.08-1.76 (m, 3H), 1.76-1.60 (m, 3H), 1.60-1.35 (m, 10H), 
1 .35-1 .07 (m, 3H), 1 .03-0.85 (m, 2H). 



Example 6(84) 

(2R)-N-(1-phenylpiperidin-4-yl)-3-cyclohexylmethylthio-2-((4R)-3-t-butoxy- 
carbonylthiazolidin-4-ylcarbonylamino)propanamide <• 
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TLC : Rf 0.46 (hexane : ethyl acetate = 1:1); 

NMR (CD3OD) : 8 7.24-7.1 8 (m, 2H), 6.97 (dd, J = 8.7, 0.9 Hz, 2H), 6.81 (t, J = 
7.5 Hz, 1 H), 4.65-4.56 (m, 2H), 4.50-4.45 (m, 2H), 3.86-3.76 (m, 1 H), 3.68-3.57 
(br,2H), 3.43-3.32 (br, 1H), 3.16 (dd, J = 12.0,4.8 Hz, 1 H), 2.94-2.77 (m, 4H), 
2.46 (d, J = 6.6 Hz, 2H), 2.00-1.79 (br, 4H), 1.78-1.59 (m, 5H), 1.52-1.38 (m, 
10H), 1.33-1.09 (m, 3H), 1.01-0.89 (m, 2H). 

Example 6(85) 

(2R)-N-(4-methoxybenzyl)-3-cyclohexylmethylthio-2-((4R)-2-oxothiazolidin-4- 
ylcarbonylamino)propanamide 




TLC : Rf 0.30 (ethyl acetate : hexane = 2:1); 

NMR (CDCI 3 ) : 6 7.72-7.58 (1H, m), 7.30-7.11 (3H. m), 7.1 1-6.96 (1H, m), 6.89- 

6.79 (2H, m), 4.59 (1 H, q, J=7Hz), 4.45-4.1 8 (3H, m), 3.78 (3H, s), 3.69 (1 H, dd, 
J=1 1 , 8Hz), 3.57 (1 H, dd, J=1 1 , 5Hz), 2.86 (2H, d, J=7Hz), 2.43 (2H, d, J=7Hz), 
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1.86-0.75 (11H, m).' 



Example 6(86) 

(2R)-N-(1-methylpiperidin-4-yl)-3-cyclohexylmethylthio-2-((4R)-3-t-butoxy- 
carbonylthia20lidin-4-ylcarbonylamino)propanamide 




TLC : Rf 0.44 (chloroform : methanol =9:1); 

NMR (CD 3 OD) : 5 4.65-4.56 (m, 2H), 4.49-4.43 (m, 2H), 3.72-3.62 (m, 1H), 
3.42-3.33 (m, 1 H), 3.1 4 (dd, J = 12.0, 4.8 Hz, 1 H), 2.93-2.70 (br, 4H), 2.45 (d, J 
= 6.9 Hz, 2H), 2.30 (s, 3H), 2.26-2.14 (br. 2H), 1.93-1.79 (br, 4H), 1.76-1.37 (m, 
1 5H), 1 .33-1 .09 (m. 3H), 1 .02-0.88 (m, 2H). 

Example 7 

(2R)-N-(4-methoxybenzyl)-3-cyclohexylmethylsulfonyl-2-t-butoxycarbonyl- 
ammopropanamide 
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A solution of the compound prepared in Example 2(80) (147 mg) in 
methylene chloride (5 ml) was cooled to -78°C and m-chloroperbenzoic acid 
(117 mg) was added thereto. The mixture was stirred for 70 minutes. The 
reaction mixture was warmed to room temperature with stirring for 3.5 hours. 
To the reaction mixture, m-chloroperbenzoic acid (10 mg) was added. The 
reaction mixture was stirred for 1 hour. The reaction mixture was diluted with 
chloroform, washed with saturated aqueous sodium hydrogencarbonate, 
saturated aqueous sodium thiosulfate and saturated aqueous sodium chloride, 
successively, dried over anhydrous magnesium sulfate. The organic layer 
was concentrated arid the residue was purified by recrystallization (ethyl 
acetate) to give the compound of the present invention (101 mg) having the 
following physical data. 
TLC : Rf 0.25 (ethyl acetate : hexane = 1 : 2) ; 

NMR (CDCI 3 ) : 5 7.24-7.1 7 (2H, m), 7.00 (1 H, t, J=5.6Hz), 6.89-6.82 (2H, m), 
5.84 (1H,d,J=8.2Hz),4.66 (1 H, dt, J=8.0, 5.0Hz), 4.47 (1 H, dd, J=1 5.0, 5.8Hz), 
4.31 (1H,dd,J=1 5.0,5.6Hz), 3.79 (3H, s), 3.70 (1 H, dd, J=1 4.6, 5.0Hz), 3.39 
(1H, dd, J=14.6, 5.2Hz) f 3.09-2.91 (2H, m), 2.16-0.96 (20H, m). ' 

Example 7(1) -7(4) 

By the same desired procedure as Example 7, using the compounds 
prepared in Example 2(80), Example 2(90), Example 2(95) and Example 
6(31), the following compounds of the present invention were obtained. 

Example 7(1) 

(2R)-N-(4-methoxybenzyl)-3-cyclohexylmethylsulfinyl-2-t-butoxycarbonyl- 
aminopropanamide 
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TLC : Rf 0.51 (methanol -.chloroform = 1:19); 

NMR (CDCI3) : 8 7.65 (0.33H, br.s), 7.37-7.17 (2.67H, m), 6.89-6.81 (2H, m), 

6.39-6.27 (0.67H, m); 5.87 (0.33H,d, J=5.8Hz), 4.80-4.60 (1H, m), 4.51-4.28 
(2H,m),3.79 (3H,s), 3.34-3.21 (1H, m), 3.01 -2.86 (1H, m ), 2.78-2.66 (1H, m), 
2.55-2.45 (1H, m), 2.02-0.92 (20H, m). 

Example 7(2) 

(2R)-N-(4-methoxyben2yl)-3-cyclopentylmethylsulfonyl-2-t-butoxycarbonyl- 
aminopropanamide 




TLC : Rf 0.21 (ethyl acetate : hexane = 1:2); 

NMR (CDCI3) : 8 7.25-7.1 8 (2H, m), 6.99 (1 H, t, J=4.8Hz), 6.90-6.82 (2H, m), 
5.84 (1 H, d, J=8.0Hz), 4.71-4.62 (1 H, m), 4.47 (1 H, dd, J=1 4.6, 6.2Hz), 4.32 
(1 H, dd, J=1 4.6, 5.4Hz), 3.81 -3.68 (4H, m), 3.40 (1 H, dd, J=1 5.0, 5.2Hz), 3.20 
(1 H, dd, J=1 4.2, 6.8Hz), 3.1 1 (1 H, dd, J=1 4.2, 6.8Hz), 2.46-2.26 (1 H, m), 2.05- 
1.91 (2H, m), 1.75-1.19 (15H, m). 

Example 7(3) 
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(2R)-N-(4-methoxybenzyl)-3-cyclohexylmethylsulfonyl-2-cyclohexylcarbonyl- 
aminopropanamide 




TLC : Rf 0.1 8 (chloroform : ethyl acetate = 1 00 : 1 5) ; 

NMR (CDCI 3 ) : 5 7.26-7.15 (3H, m), 6.93-6.82 (3H, m), 4.84 (1H, td, J=6.6, 
4.4Hz), 4.44 (1 H, dd, J=1 4.6, 5 r 8Hz), 4.31 (1 H, dd, J=1 4.6, 5.4Hz), 3.79 (3H, s), 
3.63 (1H, dd, J=15.0, 4.4Hz), 3.30 (1H, dd, J=15.0, 6.2 Hz), 3.17 (1H, dd, 
J=14.2, 6.6Hz), 3.07 (1H, dd, J=14.2, 6.2Hz), 2.24-1.00 (22H, m). 

Example 7(4) 

(2S)-N-(4-methoxybenzyl)-3-cyclopentylmethylsulfonyl-2-t-butoxycarbonyl- 
aminopropanamide 




TLC : Rf 0.22 (ethyl acetate : hexane = 1 : 2) ; 

NMR (CDCI 3 ) : 6 7.25-7.17 (2H, m), 6.97 (1H, t, J=5.4Hz), 6.90-6.82 (2H, m), 

5.82 (1H, d, J=8.4Hz), 4.71-4.62 (1H, m), 4.48 (1H, dd, J=14.8, 6.4Hz), 4.32 
(1H,dd, J=14.8, 5.4Hz), 3.79-3.68 (4H, m),3.39 (1H, dd, J=14.6, 5.0Hz), 3.21 
(1 H, dd, J=1 4.2, 7.4Hz), 3.1 1 (1 H, dd, J=1 4.2, 7.0Hz), 2.46-2.30 (1 H, m), 2.05- 
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1.91 (2H, m), 1.75-T.17 (15H, m). 



Example 8 - Example 8(1 2^ 

By the same desired procedure as Example 6, using the compounds 
prepared in Example 7 and Example 7(1 ), the following compounds of the 
present invention were obtained. 

Also, (+)-3-t-butoxycarbonylthia20lidin-2-ylcarboxylic acid^was used 
for the preparation of the compound of Example 8(8). 

Examples 

(2R)-N=(4-methoxybenzyl)-3-cyclohexylmethylsulfonyl-2-(4-methoxy- 
cyclohexylcarbonylamino)propanamide 




(The relative configuration of cyclohexyl ring substituted by methoxy group is 
not determined, but the above compound is a single compound. This 
compound is the isomer of the compound prepared in Example 8(1).) 
more polar , 
TLC : Rf 0.68 (ethyl acetate) ; 

NMR (CDCI 3 ) : 6 7.30-7.24 (1 H t m), 7.22-7.1 5 (2H, m), 6.97 (1 H ( d, J=6.6Hz), 
6.89-6.82 (2H, m), 4.90-4.81 (1H, m), 4.42 (1H, dd, J=14.6, 5.8Hz), 4.30 (1H, 
dd, J=14.6 t 5.6Hz), 3.79 (3H, s), 3.60 (1H. dd, J=15.0, 4 .8Hz), 3.45-3.26 (5H t 
m), 3.1 5 (1 H, dd, J=1 4.0, 6.2Hz), 3.05 (1 H, dd, J=1 4.0, 6.2Hz), 2.28-1 .00 (20H, 
m). 
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Example 8m 

(2R)-N-(4-methoxybenzyl)-3-cyclohexylmethylsulfonyl-2-(4-methoxy- 
cyclohexylcarbonylamino)propanamide 



H 3 C v 



O 




CH 3 



(The relative configuration of cyclohexyl ring substituted by methoxy group is 
not determined, but the above compound is a single compound. This 
compound is the isomer of the compound prepared in Example 8.) 
less polar 

TLC : Rf 0.59 (ethyl acetate) ; 

NMR (CDCI 3 ) : 6 7.28-7.1 4 (3H, m), 6.94 (1 H, d, J=7.0Hz), 5.89-6.82 (2H, m), 

4.91-4.82 (1H, m), 4.42 (1H, dd, J=14.6, 5.8Hz), 4.30 (1H, dd, J=14.6, 5.4Hz), 
3.79 (3H, s), 3.60 (1 H, dd, J=1 5.0, 4.8Hz), 3.38-3.24 (4 H, m), 3.1 8-2.99 (3H, 
m), 2.21-1.00 (20H, m). 

Example 8(2^ 

(2R)-N-(4-methoxybenzyl)-3-cyclohexylmethylsulfonyl-2-cyclobutyl- 



carbonylaminopropanamide 
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TLC : Rf 0.26 (ethyl acetate : hexane = 1:1); 

NMR (CDCI3) : 5 7.30-7.1 5 (3H, m), 6.89-6.78 (3H, m), 4.89-4.80 (1 H, m), 4.43 
(1H, dd, J=14.6, 5.8Hz), 4.31 (1 H, dd, J=14.6, 5.6Hz), 3.79 (3H, s), 3.62 (1H, 
dd, J=1 5.0, 4.2Hz), 3.31 (1 H, dd, J=1 5.0, 6.6Hz), 3.23-2.98 (3H,m), 2.38-1.01 
(17H, m). 

Example 8(3) 

(2R)-N-(4-methoxybenzyl)-3-cyclohexylmethylsulfonyl-2-(tetrahydrofuran-2- 
ylcarbonylamino)propanamide 



TLC : Rf 0.14 (ethyl acetate : hexane = 1 : 1) ; 

NMR (CDCI3) : 8 7.82-7.77 (1 H, m), 7.23-7.05 (3H, m), 6.89-6.82 (2H, m), 4.99- 
4.90 (0.5H, m), 4.85-4.75 (0.5H, m), 4.49-4.27 (3H, m), 4.09-3.79 (5H, m), 3.73- 
3.33 (2H, m), 3.21-2.94 (2H, m), 2.38-0.98 (15H, m). 

Example 8(4) 

(2R)-N-(4-methoxybenzyl)-3-cyclohexylmethylsulfonyl-2-cycloheptylcarbonyl- 
aminopropanamide 
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TLC : Rf 0.1 4 (ethyl acetate : hexane = 1:2); 

NMR (CDCI 3 ) : 5 7.26-7.1 5 (3H, m), 6.89-6.82 (3H, m), 4.88-4.79 (1 H, m), 4.44 

(1H, dd, J=14.8, 6.0Hz), 4.30 (1H, dd, J=14.8, 5.6Hz), 3.79 (3H, s), 3.61 (1H, 
dd,J=15.0. 4.4Hz), 3.31 (1H,dd, J=1 5.0, 6.2Hz), 3.17 (1H, dd, J=14.0, 6.2Hz), 
3.06 (1H, dd, J=14.0, 5.8Hz), 2.38-1.00 (24H, m). 

Example 8(5) 

(2R)-N-(4-methoxybenzyl)-3-cyclohexylmethylsulfonyl-2-(tetrahydrofuran-3- 
ylcarbonylamino)propanamide 




TLC : Rf 0.08 (ethyl acetate : hexane = 1 : 1 ) ; 

NMR (CDCI3) : 8 7.25-7.15 (3H, m), 7.02 (1H, d, J=7.0Hz), 6.90-6.82 (2H, m), 

4.88-4.80 (1H. m), 4.43 (1H, dd, J=1 4.8, 6.0Hz), 4.31 (1H, dd, J=14.8, 5.6Hz), 
4.01-3.73 (7H,m), 3.64-3.54 (1H, m), 3.39-3.27 (1H, m), 3.21-2.89 (3H, m), 
2.20-1.00 (13H. m). 

Examp le 8( 6) 
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(2R)-N-(4-methoxyben2yl)-3-cyclohexylmethylsulfonyl-2-((2RS)-3-t-butoxy- 
carbonylthiazolidin-2-ylcarbonylamino)propanamide 




TLC : Rf 0.32 (ethyl acetate : hexane = 1:1); 

NMR (CD3OD) : 8 7.23 (2H, d, J=9Hz), 6.85 (2H, d, J=9Hz), 5.20 (s) and 5.1 6 
(bs) (1H), 4.97-4.84 (1H, m), 4.42-4.23 (2H, m), 4.02-3.85 (1H, m), 3.84-3.60 
(2H,m), 3.77 (3H,s), 3.53-3.10 (2H, m), 3.08-2.90 (3H, m), 2.20-1.58 (6H, m), 
1 .44 and 1 .40 (9H, s), 1 .35-1 .00 (5H, m). 

Example 8(7) 

(2R)-N-(4-methoxybenzyl)-3-cyclohexylmethylsulfonyl-2-((4R)-3-t-butoxy- 
carbonylthiazolidin-4-ylcarbonylamino)propanamide 




TLC : Rf 0.61 (methylene chloride : ethyl acetate = 2:1); 
NMR (CDCI 3 ) : 5 7.96 (1H, brs), 7.67 (1H, brs), 7.25-7.22 (2H, m), 6.84-6.82 
(2H, m), 5.02-4.91 (1H, m). 4.62-4.42 (4H, m), 4.30 (1H, dd, J=14.4, 5.0Hz), 
4.06-3.92 (1 H, m), 3.78 (3H, s). 3.34-3.1 5 (3H, m), 2.93-2.72 (2H, m), 2.1 0-1 .59 
(6H, m), 1 .40 (9H, s), 1 .50-0.85 (5H, m). 
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Example 8(8) 

(2R)-N-(4-methoxyben2yl)-3-cyclohexylmethylsulfonyl-2-(3-t-butoxycarbonyl- 
thiazolid'm-2-ylcarbonylamino)propanamide 




(The absolute configuration of * carbon is not determined, but the above 
compound is a single optical isomer.) 
[a] 0 = +1.23 (c1.31,CHCI 3 ); 

TLC : Rf 0.63 (methylene chloride : ethyl acetate = 2:1); 
. NMR (CDgOD) : 5 7.23-7.1 8 (2H, m), 6.86-6.81 (2H, m), 5.1 6 (1 H, br), 4.96-4.84 

(1 H, m), 4.40-4.23 (2H, m), 4.00-3.82 (1 H, m), 3.80-3.50 (2H, m), 3.75 (3H, s), 
3.50-3.1 0 (2H, m), 3.09-2.95 (1 H, m), 3.00 (2H, d, J=6.2Hz), 2.1 7-1 .80 (3H, m), 
1.80-1.55 (3H, m), 1.39 (9H, s), 1.42-1.00 (5H, m). 

Example 8(91 

(2R)-N-(4-methoxyben2yl)-3-cyclohexylmethylsulfinyl-2-((4R)-3-t- 
butoxycarbonylthiazolidin-4-ylcarbonylamino)propanamide '* 
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TLC : Rf 0.65 (chloroform : methanol = 14:1); 

NMR (CD3OD) : 5 7.23-7.18 (2H, m), 6.87-6.83 (2H, m), 4.90-4.75 (1H, m), 
4.63-4.45 (3H, m), 4.34-4.32 (2H, m), 3.76 (3H, s), 3.41-3.05 (4H, m), 2.84-2.59 
(2H, m). 2.01 -1 .60 (6H, m), 1 .43 and 1 .42 (9H, s), 1 .43-1 .00 (5H, m). 

Example 8M0) 

(2R)-N-(4-methoxybenzyl)-3-cyclohexylmethylsulfonyl-2-(1-t- 
butoxycarbonylpiperidin-4-ylcarbonylamino)propanamide 




TLC : Rf 0.25 (ethyl acetate : chloroform =2:3); 

NMR (CDCI3) : 5 7.28-7.1 5 (3H, m), 6.97 (1 H, d, J=6.6Hz), 6.90-6.82 (2H, m), 

4.88-4.79 (1 H, m), 4.43 (1 H, dd, J=1 4.2, 5.8Hz), 4.31 (1 H, dd, J-14.2, 5.4Hz), 
4.22-4.04 (2H, m), 3.79 (3H, s), 3.61 (1H, dd, J=15.2, 4.8Hz), 3.30 (1H, dd, 
J=f5.2, 6.6Hz), 3.16 (1H, dd, J-14.4, 6.6Hz), 3.06 (1H, dd, J-14.4, 6.2Hz), 
2.79-2.66 (2H, m), 2.39-1.00 (25H, m). 

Example 8(1 1) 

(2R)-N-(4-methoxybenzyl)-3-cyclohexylmethylsulfonyl-2-(4-t- 
butoxycarbonylaminocyclohexylcarbonylamino)propanamide 
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(The relative configuration of cyclohexyl ring substituted by t-butoxy- 
carbonylamino group is not determined, but the above compound is a single 
compound. This compound is the isomer of the compound prepared in 
Example 3(12).) 

TLC : Rf 0.1 7 (ethyl acetate : chloroform =3:7); 

NMR (CDCI 3 ) : 5 7.27-7.1 5 (3H,.m),6.97 (1 H, d, J=7.0Hz), 6.90-6.82 (2H, m), 

4.90-4.81 (1H, m), 4.67 (1H, d. J=7.6Hz), 4.43 (1H, dd, J=14.6, 5.8Hz), 4.31 
(1 H, dd, J=1 4.6, 6.0Hz), 3.79-3.57 (5H, m), 3.32 (1 H, dd, J=1 5.0, 6.2Hz), 3.1 7 
(1H, dd, J=14.2, 6.6Hz), 3.05 (1H, dd, J=14.2, 6.2Hz), 2.34-1.00 (29H, m). 

Example 8M2) 

(2R)-N-(4-methoxybenzyl)-3-cyclohexylmethylsulfonyl-2-(4-t- 
butoxycarbonylaminocyclohexylcarbonylamino)propanamide 




(The relative configuration of cyclohexyl ring substituted by t-butoxy- 
carbonylamino group is not determined, but the above compound is a single 
compound. This compound is the isomer of the compound prepared in 
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Example 8(11).) - 

TLC : Rf 0.1 7 (ethyl acetate : chloroform = 3:7); 

NMR (CDCI 3 ) : 5 7.28-7.14 (3H, m), 6.95 (1 H, d, J=6.6Hz), 6.89-6.82 (2H, m), 

4.88-4.79 (1 H, m), 4.47-4.24 (3H, m), 3.79 (3H, s), 3.60 (1 H, dd, J=1 5.0, 4.8Hz), 
3.50-3.25 (2H, m), 3.15 (1H, dd, J=14.4, 6.4Hz), 3.05 (1H, dd, J=14.4, 6.2Hz), 
2.18-0.96 (29H, m). 

Example 9 ~ Example 9M6) 

By the same desired procedure as Reference Example 4, using the 
compounds prepared in Example 6(36), Example 6(39), Example 6(40), 
Example 6(41), Example 6(44).. Example 6(47), Example 6(50) - Example 
6(52), Example 6(54) ~ Example 6(56), Example 6(71), Example 6(72), 
Example 6(84) and Example 8(6), the following compounds of the present 
invention were obtained. 

Example 9 

(2R)-N-(4-methoxyben2yl)-3-cyclohexylmethylthio-2-((2RS)-thiazolidin-2- 
ylcarbonylamino)propanamide • hydrochloride 



TLC : Rf 0.27 (methylene chloride : methanol = 97 :3) ; 

NMR (CD 3 OD) : 8 7.22 (2H, d, J=9Hz), 6.85 (2H, d, J=9Hz), 5.41 and 5.39 (1 H, 

s), 4.55-4.44 (1 H, m), 4.36-4.26 (2H, m), 3.85-3.70 (1 H, m), 3.76 (3H, s), 3.70- 
3.52 (1H, m), 3.40-3.10 (2H, m), 3.00-2.84 (1H, m), 2.84-2.68 (1H, m), 2.46- 




•HCI 
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2.38 (2H, m), 1.90-1.55 (5H, m), 1.55-1.08 (4H, m), 1.07-0.77 (2H, m). 



Example 9(1) 

(2R)-N-(4-methoxyben2yl)-3-cyclohexylmethylsulfonyl-2-((2RS)-thiazolidin-2- 
ylcarbonylamino)propanamide • hydrochloride 




• HCI 



TLC : Rf 0.25 (methylene chloride : methanol = 97 : 3) ; 

NMR (CDgOD) 5 7.22 (2H, d, J=9H2), 6.86 (2H, d, J=9Hz), 5.44 (s) and 5.37 

(1H, s), 5.03-4.93 (1H, m), 4.42-4.22 (2H, m), 3.84-3.34 (4H, m), 3.77 (3H, s), 
3.34-3.12 (2H, m), 3.05 (2H, d, J=6Hz), 2.10-1.83 (3H, m), 1.83-1.58 (3H, m), 
1.50-1.00 (5H, m). 

Example 9(2) 

(2R)-N-(4-methoxybenzyl)-3-cyclohexylmethylthio-2-(piperidin-4- 
ylcarbonylamino)propanamide • hydrochloride 




•HCI 
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TLC :Rf 0.19 (chloroform : methanol =9:1); 

NMR (DMSO-d 6 ) : 8 9.06-8.90 (1H, br), 8.74-8.52 (2H, m), 8.19 (1H, d, 
J=8.4Hz), 7.1 8 (2H, d, J=8.8Hz), 6.86 (2H, d, J=8.8Hz), 4.48-4.37 (1 H, m), 4.21 
(2H, d, J=6.0Hz), 3.73 (3H, s), 3.33-3.23 (2H, br), 2.96-2.76 (3H, m), 2.59 (1 H, 
dd, J=8.8, 13.4Hz), 2.55-2.43 (1H, m), 2.39 (2H,d, J=7.0Hz), 1.94-1.52 (9H, m), 
1 .49-1 .03 (4H, m), 0.99-0.77 (2H, m). 

Example 9/3) 

(2R)-N-(4-methoxybenzyl)-3-cyclohexylmethylthio-2-(4-aminocyclohexyl- 
carborryiamino)propanamide • hydrochloride 




•HCI 



(The relative configuration of cyclohexyl ring substituted by amino group is not 
determined, but the above compound is a single compound. This compound 
is the isomer of the compound prepared in Example 9(4).) 
TLC : Rf 0.1 6 (chloroform : methanol =9:1); * . 

NMR (DMSO-d 6 ) : 5 8.49 (1H, d, J=6.0Hz), 8.06-7.85 (4H, m), 7.18 (2H, d, 

J=8.8Hz), 6.86 (2H, d, J=8.8Hz), 4.47-4.36 (1 H, m), 4.21 (2H, d, J=6.0Hz), 3.73 
(3H, s), 3.17-3.04 (1H, br), 2.82 (1H, dd, J=5.6, 13.4Hz), 2.64 (1H, dd, J=8.6, 
13.4Hz), 2.44-2.31 (3H, m), 1.99-1.49 (12H, m), 1.46-1.03 (5H, m), 0.98-0.76 
(2H, m). 

Example 9(4) 
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(2R)-N-(4-methoxybenzyl)-3-cyclohexylmethylthio-2-(4-aminocyclohexyl- 
carbonyIamino)propanamide • hydrochloride 




•HCI 



(The relative configuration of cyclohexyl ring substituted by amino group is not 
determined, but the above compound is a single compound. This compound 
is the isomer of the compound prepared in Example 9(3).) 
TLC : Rf 0.1 1 (chloroform : methanol = 9:1); 

NMR (DMSOd 6 ) : 5 8.53-8.47 (1H. br), 8.05-7.94 (4H, br), 7.17 (2H, d, 

J=8.4Hz), 6.85 (2H, d, J=8.4Hz), 4.45-4.35 (1 H, br), 4.1 9 (2H. br), 3.72 (3H, s), 
3.16 (1H, d, J=5.2Hz), 3.04-2.88 (1H, br), 278 (1H, dd, J=5.8, 13:2Hz), 2.59 
(1H, dd, J=8.2, 13.2Hz), 2.38 (2H, d, J=6.6Hz), 2.35-2.08 (2H, br), 1.98-1.55 
(8H. m), 1.49-1.02 (7H, m) f 0.99-0.77 (2H, m). 

Example 9(5) 

(2F\)-N-(4-methoxybenzyl)-3-cyclohexylmethylthio-2-((4R)-thiazolidin-4- 
ylcarbonylamino)propanamide • hydrochloride 
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• HCI 



TLC : Rf 0.26 (methylene chloride : methanol = 97 : 3) ; 

NMR (CD 3 OD) : 8 7.27-7.17 (2H, m), 6.93-6.80 (2H, m), 4.61-4.47 (2H, m), 4.41 

(2H, s), 4.33 (1 H, d, J=1 4Hz), 4.31 (1 H, d, J=1 4Hz), 3.77 (3H, s), 3.55 (1 H, dd, 
J=12, 7), 3.22 (1H, dd, J-12, 7Hz), 2.92 (1H, dd, J«14, 7Hz), 2.80 (1H, dd, 
J=1 4, 8Hz), 2.43 (2H, d, J=6Hz), 1 .90-0.80 (1 1 H, m). 

Example 9(6) 

(2R)-N-((1R)-1-(4-nitrophenyl)ethyl)-3-cyclohexylmethylthio-2-((4R)- 
thiazolidin-4-ylcarbonylamino)propanamide • hydrochloride 




TLC : Rf 0.74 (methanol : chloroform = 5 : 95) ; 

NMR (CD3OD) : 8 8.92 (1H,d, J=7.2Hz), 8.21-8.14 (2H, m), 7.60-7.54 (2H, m), 

5.1 2-4.98 (1 H, m), 4.55 (2H, t, J=7.0Hz), 4.44 (1 H, d, J=1 0.2Hz), 4.38 (1 H, d, 
J=10.2Hz) 3.51 (1H, dd, J=12.2, 7.4Hz), 3.12 (1H, dd, J= 12.2, 7.0Hz), 2.94 
(1 H, dd. J=1 3.6, 6.6Hz). 2.80 (1 H, dd, J=1 3.4, 8.2Hz), 2.50 (2H, d, J=6.6Hz), 
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1.93-0.85 (14H, m).- 
Example 9(7) 

(2R)-N-(4-methoxybenzyl)-3-cyclohexylmethylthio-2-((4S)-thiazolidin-4- 
ylcarbonylamino)propanamide • hydrochloride 



TLC : Rf 0.44 (methylene chloride : methanol = 19:1); 

NMR (CD 3 OD) : 5 7.29-7.1 8 (2H, m), 6.91 -6.81 (2H, m), 4.65-4.51 (2H. m), 4.44 

(1 H, d, J=1 1 Hz), 4.43 (1 H, d, J=1 1 Hz), 4.32 (2H, m), 3.77 (3H, s), 3.59 (1 H, dd, 
J-12, 8Hz), 3.38-3.26 (1H, m), 2.97 (1H, dd, J=14, 5Hz), 2.76 (1H, dd, J=14, 
9Hz), 2.42 (2H, d, J=7Hz), 1 .89-0.80 (1 1 H, m). 

Example 9(8) 

(2R)-N-(4-nitrobenzyl)-3-cyclohexylmethylthio-2-((4R)-thiazolidin-4- 
ylcarbonylamino)propanamide • hydrochloride 




• HCI 




• HCI 
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TLC : Rf 0.43 (methylene chloride : methanol =19:1); 
NMR (CD3OD) : 8 8.25-8.15 (2H, m), 7.62-7.50 (2H, m), 4.63-4.49 (4H, m), 4.43 
(1H,d, J=10Hz),4.41 (1H,d, J=10Hz),3.56 (1H,dd, J-12,7Hz), 3.26 (1H,dd, 
J=12, 7Hz), 2.96 (1H, dd, J=13, 7Hz), 2.85 (1H, dd, J=13, 8Hz), 2.46 (2H, d, 
J=7Hz), 1.91-0.80 (11H, m). 

Example 9(9) 

(2R)-N-(4-nitrobenzyl)-3-cyclohexylmethylthio-2-((2RS)-thiazolidin-2- 
ylcarbonylamino)propanamide • hydrochloride 



TLC : Rf 0.41 (methylene chloride .-methanol = 19:1); 

NMR (DMSO-d 6 ) : 5 9.10-8.93 (2H, m), 8.24-8.14 (2H, m), 7.62-7.52 (2H, m), 

5.35 and 5.27 (1 H, s), 4.58-4.39 (3H, m), 3.72-3.46 (2H, m), 3.28-3.03 (2H, m), 
2.94-2.64 (2H, m), 2.44 (2H, d, J=7Hz), 1.94-6.75 (11H, m). 

Example 9M0) 

(2R)-N-(4-nitrobenzyl)-3-cyclohexylmethylthio-2-(imidazol-4- 
ylcarbonylamino)propanamide • hydrochloride 




•HCI 
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TLC : Rf 0.31 (chloroform : methanol =9:1); 

NMR (DMSO-d 6 ) : 5 9.10-9.01 (3H, m), 8.28 (1 H, s), 8.18 (2H. d, J=8.8Hz), 7.56' 
(2H, d, J=8.8Hz), 4.73-4.61 (1H, m), 4.40 (2H, d, J=6.0Hz), 2.98 (1H, dd, J=6.0, 
13.6Hz), 2.82 (1H, dd : J=8.4, 13.6Hz). 2.45 (2H, d, J=7.0Hz), 1 .80-1 .30 (6H, m), 
1.28-0.78 (5H, m). 

Example 9(1 1 ) 

(2R)-N-(4-dimethylaminobenzyl)-3-cyclohexylmethylthio-2-((4R)-thiazolidin-4- 
ylcarbonylamino)propanamide • 2 hydrochloride 




1 • 2HCI 

TLC : Rf 0.42 (methylene chloride : methanol = 19:1); 

NMR (CD 3 OD) : 5 7.67-7.60 (2H, m), 7.60-7.50 (2H, m), 4.66-4.37 (6H, m), 3.59 
(1 H, dd, J=1 2, 8Hz), 3.33-3.21 (1 H, m), 3.28 (6H, s), 2.94 (1 H, dd, J=1 6, 7Hz), 
2.84 (1H, dd, J=16, 8Hz), 2.48 (2H, d. J=7Hz), 1.93-0.83 (11H, m). 

Example 9M2) 
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(2R)-N-(4-dimethylaminobenzyl)-3-cyclohexylmethylthio-2-((2RS)-thiazolidin- 
2-ylcarbonylamino)propanamide • 2 hydrochloride 




•2HCI 



TLC : Rf 0.40 (methylene chioride : methanol =13:1); 

NMR (CD 3 OD) : 5 7.68-7.59 (2H, m), 7.59-7.51 (2H, m), 5.47 and 5.42 (1 H, s), 
4.59-4.43 (3H, m), 3.92-3.76 (1 H, m), 3.72-3.68 (1H, m), 3.39-3.17 (2H, m), 
3.29 (6H, m), 3.07-2.73 (2H, m), 2.47 (2H, d, J=7Hz), 1 .93-0.83 (1 1 H, m). 

Example 9(13) 

(2R)-N-(4-phenoxybenzyl)-3-cyclohexylmethylthio-2-((4R)-thiazolidin-4- 
ylcarbonylamino)propanamide • hydrochloride 




•HCI 



TLC : Rf 0.65 (ethyl acetate) ; 

NMR (CD3OD) : 8 8.71 (1H, t, J=5.7Hz), 7.36-7.28 (4H, m). 7.09 (1H, t, 
J=7.2Hz), 6.96-6.89 (4H, m), 4.59-4.51 (2H, m), 4.44-4.30 (4H, m), 3.55 (1H, 
dd. J=1 1 .7, 7.5Hz), 3.24 (1 H, dd, J=1 1 .7, 6.9Hz), 2.93 (1 H, dd, J=1 3.5, 6.3Hz), 
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2.81 (1H, dd, J=13.5, 7.5Hz), 2.46 (1H, dd, J-12.6. 6.9Hz), 2.42 (1H, dd, 
J=1 2.6, 6.6Hz), 1 .88-1 .79 (2H, m), 1 .74-1 .61 (3H, m), 1 .53-1 .36 (1 H, m), 1 .SI- 
LOS (3H, m), 1.00-0.88 (2H, m). 

Example 9M4) 

(2R)-N-(4-benzyloxybenzyl)-3-cyclohexylmethylthio-2-((4R)-thiazolidin-4- 
ylcarbonylamino)propanamide • hydrochloride 




•HCI 



TLC : Rf 0.30 (ethyl acetate : hexane = 1:1); 

NMR (CD 3 OD) : 5 8.81 (1 H, d, J=8.1 Hz), 8.63 (1 H, t, J=7.5Hz), 7.43-7.19 (7H, 
m), 6.95-6.69 (2H, m), 5.05 (2H, s), 4.60-4.25 (6H, m), 3.56 (1H, dd, J=12.3, 
7.5Hz), 3.21 (1H, dd, J=12.3, 7.2Hz), 2.91 (1H, dd, J=13. 8, 6.6Hz), 2.78 (1H, 
dd,J=13.8, 7.5Hz), 2.44 (1H,dd, J=12.6, 6.9Hz), 2.40 (1H, dd,J=12.6, 6.6Hz), 
1.86-0.83 (11H, m). 

Example 9(15) 

(2R)-N-(3-benzyloxy«4-methoxybenzyl)-3-cyclohexylmethylthio-2-((4R)- 
thiazolidin-4-ylcarbonylamino)propanamide • hydrochloride 
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TLC : Rf 0.27 (hexane : ethyl acetate = 1 : 1) ; 

NMR (CD 3 OD) : 5 7.47-7.26 (m, 5H), 7.00 (d, J = 1 .8 Hz, 1 H), 6.91 (d, J = 8.2 

Hz, 1 H), 6.86 (dd, J = 8.2, 1 .8 Hz, 1 H), 5.08 (s, 2H), 4.60-4.48 (m, 2H), 4.39 (s, 
2H), 4.36 (d, J = 1 4.8 Hz, 1 H), 4.23 (d, J = 1 4.8 Hz, 1 H), 3.82 (s, 3H), 3.56 (dd, 
J=12.2,7.4 Hz, 1H), 3.22 (dd, J=12.2, 7.0 Hz, 1H), 2.91 (dd, J = 13.8, 6.6 Hz, 
1 H), 2.77 (dd, J = 1 3.8, 7.8 Hz, 1 H), 2.42 (d, J = 6.8 Hz, 2H), 1 .85-1 .56 (m, 5H), 
1.54-0.80 (m,6H). 

Example 9(16^ 

(2R)-N-(1-phenylpiperidin-4-yl)-3-cyclohexylmethylthio-2-((4R)-thiazolidin-4- 
ylcarbonylamino)propanamide • 2 hydrochloride 




TLC : Rf 0.26 (hexane : ethyl acetate = 1 : 1) ; 
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NMR (CD3OD) : 8 7.80-7.76 (m, 2H), 7.65-7.54 (m, 3H) ( 4.63 (t, J = 7.2 Hz, 1 H), 

4.54 (t, J = 7.2 Hz, 1 H), 4.45 (d, J = 9.9 Hz, 1 H), 4.42 (d, J = 9.9 Hz, 1 H), 4.20- 
4.10 (m, 1H), 3.87-3.70 (br f 4H), 3.61 (dd, J = 12.0, 7.5 Hz, 1H), 3.29 (dd, J - 
12.0, 6.9 Hz, 1H), 2.95 (dd, J - 13.2, 6.6 Hz, 1H), 2.83 (dd, J = 13.2, 7.8 Hz, 
1H), 2.57-2.46 (m, 2H), 2.32-2.14 (m, 4H), 1.90-1.81 (br, 2H), 1.77-1.63 (m, 
3H), 1.54-1.40 (m, 1H), 1.36-1.10 (m, 3H), 1.03-0.91 (m, 2H). 

Reference Example 5 

Bis((2R)-2-(4-methoxybenzylcarbamoyI)-2-t-butoxycarbonylaminoethyI)- 
disulfide 




Bis((2R)-carboxy-2-t-butoxycarbonylaminoethyl)disulfide (5 g), 
4-methoxybenzyIamine (3.7 ml) and 1-hydroxybenzotriazoIe (3.84 g) were 
dissolved in a mixture of methylene chloride (50 ml) and DMF (10 ml). The 
solution was cooled with ice and EDC-HCI (5.45 g) was added thereto. The 
mixture was stirred for 12 hours. The reaction mixture was diluted with 
chloroform, washed with 1N hydrochloric acid, saturated aqueous sodium 
hydrogencarbonate and saturated aqueous sodium chloride, successively, 
dried over anhydrous magnesium sulfate. The organic layer was 
concentrated and the residue was washed with diehylether to give the title 
compound (8.15 g) having the following physical data. 
TLC : Rf 0.16 (ethyl acetate : hexane = 1 : 2) ; 
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NMR (CDCy : 8.03 (2H, t, J=6.3Hz), 7.23-7.1 5 (4H, m), 6.87-6.80 (4H, m), 5.54 
(2H, d, J=9.6Hz), 4.94-4.82 (2H, m), 4.46 (2H t dd, J-1 4.6, 6.2Hz) t 4.30 (2H, dd, 
J-14.6, 5.8Hz), 3.78 (6H, s), 3.04-2.82 (4H, m), 1.26 (18H, s). 

Reference Example 6 

(2R)-N-(4-methoxybenzyl)-3-mercapto-2-t-butoxycarbonylaminopropanamide 




The compound prepared in Reference Example 5 (315 mg), 
tributylphosphine (103 mg) and acetic acid (15 drops) were dissolved in a 
mixture of dioxane (8 ml) and water (2 ml). The mixture was stirred for 3 days 
at room temperature. The reaction mixture was concentrated. The residue 
was purified by silica gel column chromatography (ethyl acetate : chloroform = 
1 : 19) to give the title compound (242 mg) having the following physical data. 
TLC : Rf 0.47 (ethyl acetate .'chloroform = 1 : 4) ; 

NMR (CDCI3) : 5 7.24-7.1 6 (2H, m), 6.90-6.82 (2H, m), 6.70-6.51 (1 H, m), 5.41 

(1H,d, J=7.6Hz), 4.49-4.29 (3H, m), 3.80 (3H,s),3.14 (1 H, ddd, J=14.0, 7.8, 
4.4Hz), 2.73 (1H, ddd, J=14.0, 10.2, 5.8Hz), 1.59-1.50 (1H, m), 1.43 (9H, s). 

Example 1 0 

(2R)-N-(4-methoxybenzyl)-3-(tetrahydropyran-2-yl)methylthio-2-t- 
butoxycarbonylaminopropanamide 
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CH 3 O 
H 3 CU 3 II 



N 
H 




CH 3 



A solution of the compound prepared in Reference Example 6 (103 
mg), 2-(bromomethyl)tetrahydropyran (0.05 ml) and potassium carbonate (168 
mg) in DMF (5 ml) was degassed and stirred for 1 5 hours at room temperature. 
The reaction mixture was concentrated. The residue was diluted with 1N 
hydrochloric acid and extraced with ethyl acetate. The extract was washed 
with water and saturated aqueous sodium chloride, successively, dried over 
anhydrous magnesium sulfate. The organic layer was concentrated and the 
residue was purified by silica gel column chromatography (ethyl acetate : 
hexane= 1 : 6) to give the compound of the present invention (68 mg)having 
the following physical data. 
TLC : Rf 0.40 (ethyl acetate : chloroform = 1 : 4) ; 

NMR (CDCI 3 ) : 6 7.28-7.20 (2H, m), 7.09-6.95 (1 H, m), 6.90-6.82 (2H, m), 5.88- 

5.78 (1H, m), 4.42-4.38 (2H, m), 4.32-4.20 (1H, m), 3.96-3.76 (4H, m), 3.52- 
3.18 (2H, m), 3.13-3.01 (1H, m), 2.84-2.51 (3H, m), 1.88-1.74 (1H, m), 1.65- 
1.08 (14H, m). 



Example 10(11 ~ Example 10(11) 

By the same desired procedure as Example 10, using the compound 
prepared in Reference Example 6, the following compounds of the present 
invention were obtained. 

Example 10(1) 

(2R)-N-(4-methoxybenzyl)-3-(bicyclo[2.2.1]heptan-2-ylmethylthio)-2-t- 
butoxycarbonylaminopropanamide 
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TLC :Rf0.81 (ethyl acetate .-chloroform = 1 :4) ; 

NMR (CDCI3) : 8 7.25-7.1 8 (2H, m), 6.90-6.82 (2H, m), 6.68-6.58 (1 H, m), 5.35 

(1H,d, J--6.6H2), 4.40 (2H, d, J-6.0Hz), 4.29-4,1 9 (1H, m),3.80 (3H, s), 3.05- 
2.94 (1H, m), 2.90-2.78 (1H, m), 2.65-2.25 (2H, m), 2.2 4-0.60 (20H, m). 

Example 10(21 

(2R)-N-(4-methoxybenzyl)-3-(4-methoxycyclohexylmethylthio)-2-t- 
butoxycarbonylaminopropanamide 




(The relative configuration of cyciohexyl ring substituted by methoxy group is 
not determined, but the above compound is a single compound. This 
compound is the isomer of the compound prepared in Example 10(3).) 
less polar 

TLC : Rf 0.41 (ethyl acetate : chloroform = 1 :4) ; 

NMR (CDCI3) : 8 7.25-7.1 7 (2H, m), 6.89-6.82 (2H, m), 6.62 (1 H, t, J=5.4Hz), 
5.34 (1 H, d, J=7.2Hz), 4.39 (2H, d, J=5.8Hz), 4.28-4.1 8 (1 H, m), 3.79 (3H, s), 
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3.44-3.37 (1 H, m), 3.29 (3H, s), 2.99 (1 H, dd, J=1 4.0, 6 .0Hz), 2.82 (1 H, dd, 
J-14.0, 7.0Hz), 2.53-2.37 (2H, m), 1.94-1.80 (2H, m), 1.68-1.20 (16H, m). 

Example 10(3) 

(2R)-N-(4-methoxybenzyl)-3-(4-methoxycyclohexylmethylthio)-2-t- 
butoxycarbonylaminopropanamide 



not determined, but the above compound is a single compound. This 
compound is the isomer of the compound prepared in Example. 1 0(2).) 
more polar 

TLC : Rf 0.38 (ethyl acetate : chloroform = 1:4) ; 

NMR (CDCI 3 ) : 8 7.25-7.1 7 (2H, m), 6.89-6.82 (2H, m), 6.62 (1 H, t. J=5.0Hz), 
5.34 (1 H, d, J=7.8Hz), 4.39 (2H, d, J=5.8Hz), 4.28-4.1 8 (1 H, m), 3.80 (3H, s), 
3.34 (3H, s), 3.14-2.93 (2H, m), 2.83 (1H, dd, J=13.8, 6.6Hz), 2.47 (1H, dd, 
J=1 2.8, 7.0Hz), 2.40 (1 H, dd, J=1 2.8, 6.8H2), 2.1 3-1 .98 (2H, m), 1 .85-1 .81 (2H, 
m), 1.54-0.84 (14H, m). 

Example 10f4) 

(2R)-N-(4-methoxybenzyl)-3-(1-methylpiperidin-2-ylmethylthio)-2-t- 
butoxycarbonylaminopropanamide 




(The relative configuration of cyclohexyl ring substituted by methoxy group is 
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TLC : Rf 0.45 (methanol : chloroform = 1 : 9) ; 

NMR (CDCy : 5 7.27-7.13 (2.5H, m), 6.89-6.74 (2.5H. m), 6.05 (0.5H, d, 
J=6.8Hz), 5.69 (0.5H, d, J=7.0Hz), 4.49-4.15 (3H, m), 3.80 (3H,s), 3.15-1.18 

Example 10(5) . 

(2R)-N-(4-methoxybenzyl)-3-(pyridin-4-ylmethylthio)-2-t-butoxycarbonyl- 
aminopropanamide 




TLC : Rf 0.1 2 (ethyl acetate : chloroform = 1:4); „ 

NMR (CDCI 3 ) : 8 8.54-8.51 (2H, m), 7.27-7.1 7 (4H, m), 6.89-6.82 (2H, m), 6.58 

(1 H, t, J=5.4Hz), 5.30 (1 H, d, J=7.6Hz), 4.39 (2H, d, J=5.4Hz), 4.32-4.22 (1 H, 
m), 3.79 (3H, s), 3.70 (1 H, d, J=1 3.8Hz), 3.62 (1 H, d, J=1 3.8Hz), 2.89 (1 H, dd, 
J=14.0,5.6Hz), 2.76 (1H, dd, J=1 4.0, 6.6Hz), 1.43 (9H, s). 

Example 10(6) 

(2R)-N-(4-methoxybenzyl)-3-(quinolin-2-ylmethylthio)-2-t-butoxycarbonyl- 
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aminopropanamide' 




CH 3 



TLC : Rf 0.50 (ethyl acetate : chloroform = 1 : 4) ; 

NMR (CDCI 3 ) : 8 8.13 (1H, d, J=8.4Hz), 7.94 (1H, d, J=8.2Hz), 7.80 (1H, dd, 

J=8.0, 1.4Hz), 7.68-7.43 (3H, m), 7.17-7.10 (2H, m), 7.05-6.90 (1H, m), 6.82- 
6.74 (2H,m),6.19 (1 H, d, J=7.8Hz), 4.51-4.36 (2H, m), 4.3 0 (1 H, dd, J=1 1 .4, 
5.4Hz), 4.06 (2H, s), 3.78 (3H, s), 2.96 (1H, dd, J=14.4, 6.6Hz), 2.79 (1H, dd, 
J=14.4, 5.8Hz), 1.43 (9H, s). 

Example 10(71 

(2R)-N-(4-methoxybenzyl)-3-(imidazoI-4-ylmethylthio)-2-t-butoxycarbonyl- 
aminopropanamide 



TLC :Rf 0.61 (methanol -.chloroform = 1 :9) ; 

NMR (CDCI3) : 5 7.63 (1 H, br. s), 7.34 (1 H, s), 7.24-7.1 8 (2H, m), 6.90-6.81 (2H, 

m), 5.81 (1 H, dd, J=7.6Hz), 4.46-4.30 (3H, m), 3.82-3.66 (5H, m), 2.96 (1 H, d, 
J=14.2, 5.4Hz), 2.78 (1 H, dd, J=14.2, 7.2Hz), 1.44 (9H, s). 
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Example 10(81 

(2R)-N-(4-methoxybenzyl)-3-((1R l 4R,5R)-bicyclo[2.2.1]hept-2-en-5- 
ylmethylthio)-2-t-butoxycarbonylaminopropanamide 




TLC : Rf 0.25 (ethyl acetate : chloroform = 1 : 1 9) ; 

NMR (CDCI 3 ) : 8 7.27-7.1 6 (2H, m), 6.92-6.82 (2H, m), 6.67-6.55 (1 H, m), 6.1 7 

(1 H, dd, J=6, 3Hz), 5.92 (1 H, dd, J=6, 3Hz), 5.33 (1 H, d, J=7Hz), 4.39 (2H, d, 
J=6Hz), 4.29-4.16 (1H, m), 3.81 (3H, s), 2.98 (1H, dd, J=14, 6Hz), 2.91-2.75 
(3H, m), 2.38-2.1 4 (3H, m), 1 .98-1 .82 (1 H, m), 1 .55-1 .38 (1 H, m), 1 .45 (9H, s), 
1 .29-1 .21 (1 H, m), 0.63-0.52 (1 H, m). 

Example 10(9) 

(2R)-N-(4-methoxybenzyl)-3-((lS,4S,5S)-bicyclo[2.2.1]hept-2-en-5- 
ylmethylthio)-2-t-butoxycarbonylaminopropanamide 

1 




TLC : Rf 0.38 (ethyl acetate : hexane = 1:2) ; 

NMR (CDCI3) : 8 7.27-7.1 7 (2H, m), 6.93-6.81 (2H, m), 6.70-6.55 (1 H, m), 6.1 6 
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(1 H, dd, J=6, 3Hz), 5.94 (1 H, dd, J=6, 3Hz), 5.33 (1 H, d, J=7Hz), 4.39 (2H, d, 
J=6Hz), 4.29-4.15 (1H, m), 3.81 (3H, s), 2.96 (1H, dd, J=14, 6Hz), 2.92-2.74 
(3H, m), 2.37-2.1 3 (3H, m), 1 .97-1 .82 (1 H, m), 1 .55-1 .38 (1 H, m), 1 .44 (9H, s), 
1 .29-1 .20 (1 H, m), 0.63-0.51 (1 H, m). 

Example 10M0^ 

(2R)-N-(4-methoxybenzyl)-3-((1S,2R,4R)-bicyclo[2.2.1]heptan-2-ylmethylthio)- 
2-t-butoxycarbonylaminopropanamide 




TLC : Rf 0.48 (ethyl acetate : hexane = 1 : 2) ; 

NMR(CDCI 3 ) : 5 7.27-7.1 7 (2H, m), 6.93-6.83 (2H,m), 6.71-6.57 (1H, m), 5.35 
(1H,d, J=7Hz),4.40 (2H,d,J=6Hz), 4.32-4.19 (1H,m), 3.81 (3H,s).2.99 (1H, 
dd,J=14, 6Hz), 2.86 (1H,dd, J=14, 7Hz), 2.58 (1 H, dd, J=12, 8Hz), 2.55 (1H, 
dd, J=12, 8Hz), 2.23-2.13 (2H, m), 2.13-1.88 (1H, m), 1.88-1.70 (1H, m), 1.64- 
1 .18 (5H, m), 1 .45 (9H, s), 1.16-1 .01 (1 H, m), 0.66 (1 H, ddd, J=1 2, 5, 2Hz). 

Example 1 0(1 1 > 

(2R)-N-(4-methoxybenzyl)-3-((1R,2S,4S)-bicyclo[2.2.1]heptan-2-ylmethylthio)- 
2-t-butoxycarbonylaminopropanamide 
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CH 3 



TLC : Rf 0.23 (ethyl acetate : hexane = 1:3); 

NMR (CDCI 3 ) : 5 7.27-7.1 6 (2H, m), 6.93-6.81 (2H, m), 6.73-6.57 (1 H, m), 5.36 

(1H,d. J=7Hz),4.40 (2H, d,J=6Hz), 4.31-4.18 (1H,m), 3.81 (3H,s), 2.98 (1H, 
dd,J=14, 6Hz),2.87 (1 H, dd, J=14, 7Hz), 2.58 (1H, dd, J=12, 8Hz), 2.55 (1H, 
dd, J=1 2, 8Hz), 2.24-2.1 3 (2H, m), 2.10-1 .88 (1 H, m), 1 .87-1 .69 (1 H, m), 1 .60- 
1 .20 (5H, m), 1 .43 (9H, s), 1 .1 6 : 1 .01 (1 H, m), 0.66 (1 H, ddd, J=1 2, 5, 2Hz). 

Reference Example 7 

(2S)-4-hydroxy-2-t-butoxycarbonylaminobutanoic acid -4-methoxybenzyl ester 



Under cooling with ice, isobutyl chloroformate (0.35 ml) wa"s added 
dropwise to a solution of (2S)-3-carboxy-2-t-butoxycarbonylaminopropanoic 
acid • 4-methoxybenzyl ester • dicyclohexylamine salt (1350 mg) and N- 
methylmorpholine (0.32 ml) in tetrahydrofuran (6 ml). The mixture was stirred 
for 45 minutes. The reaction mixture was filtered through Celite. Under 
cooling with ice, sodium borohydride (229 mg) was added to the filtrate and 
methanol (1.2 ml) was added dropwise thereto for 1 hour. One normal 
hydrochloric acid was added to the reaciton mixture. The mixture was 



OH 




CH 3 
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(2S)-4-cyclopentylamino-2-t-butoxycarbonylaminobutanoic acid • 
4-methoxybenzyl ester 




Undercooling with ice, sodium cyanoborohydride (74 mg) was added 
to a solution of the compound prepared in Reference Example 8 (180 mg), 
cyclopentylamine (0.10 ml) and acetic acid (0.04 ml) in methanol (5 ml). The 
mixture was stirred for 6.5 hours undercooling with ice and stirred for 12 hours 
at room temperature. The reaction mixture was diluted with water and 
methanol was distilled off under reduced pressure. The aqueous layer was 
extracted with ethyl acetate. The extract was washed with water and 
saturated aqueous sodium chloride, successively, dried over anhydrous 
magnesium sulfate. The organic layer was concentrated and the residue 
was purified by silica gel column chromatography (ethyl acetate : hexane = 1 : 
1) to give the compound of the present invention (35 mg) having the following 
physical data. 

TLQ :Rf 0.17 (methanol : chloroform = 1 :9) ; 

NMR (CD 3 OD) :8 7.31 (2H, d, J=8.4Hz), 6.89 (2H, d, J=8.4Hz), 5.17 (1H, d, 
J«1 1.8Hz), 5.04 (1H,d, J=1 1.8Hz), 4.26-4.14 (1H t m), 3.78 (3H,s), 3.27-3.12 
(1H, m), 2.77 (2H, t, J=6.2H z), 2.12-1.49 (10H, m), 1.42 (9H. s). 

Example 12 

(2S)-N-(4-methoxybenzyl)-3-cyclohexylsulfonylamino-2-t-butoxycarbonyl- 
aminopropanamide 
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(2S)-N-(4-methoxyben2yl)-3-amino-2-t-butoxycarbonylamino- 
propanamide (98 mg) was dissolved in a mixture of pyridine (3 ml) and 
methylene chloride (5 m!}_ Under cooling with ice, cyclohexylsulfonyl 
chloride (166 mg) was added thereto and dimethylaminopyridine (3 mg) was 
added thereto. The mixture was stirred for 1 hour. The reaction mixture was 
diluted with water and extracted with ethyl acetate. The extract was washed 
with 1N hydrochloric acid, water and saturated aqueous sodium chloride, 
successively, dried over anhydrous magnesium sulfate. The organic layer 
was concentrated and the residue was purified by silica gel column 
chromatography (ethyl acetate : hexane = 1 : 2) to give the compound of the 
present invention (25 mg) having the following physical data. 
TLC : Rf 0.43 (ethyl acetate : hexane = 1 : 1) ; 

NMR(CDCI 3 ) : 5 7.22-7.1 4 (2H, m), 7.1 2-7.00 (1H,m), 6.89-6.81 (2H, m), 5.75 

(1H,d, J=7.2Hz), 5.34-5.20 (1H, m), 4.46-4.21 (3H, m), 3.79 (3H, s), 3.60 (1H, 
dt, J-1 4.0, 4.8Hz), 3.38 (1 H, ddd, J=1 4.0, 8.6, 4.2Hz) , 2.97-2.82 (1 H, m), 2.24- 
1.08 (19H, m). 

Reference Example 9 

(2R)-2-t-butoxycarbonylamino-2-(4-methoxybenzylcarbamoyl)ethansulfonic 
acid sodium salt 
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Undercooling with ice, dicyclohexylcarbodiimide (823 mg) was added 
to a solution of (2R)-2-t-butoxycarbonylamino-2-carboxyethansulfonic acid 
sodium salt (893 mg) and p-nitrophenol (470 mg) in DMF (15 ml). The 
mixture was stirred for 30 minutes. The reaction mixture was allowed to 
stand for. 4 days at 5°C. Acetic acid was added to the reaction mixture for 
treating with an excess amount of dicyclohexylcarbodiimide. The mixture 
was filtered. The filtrate was concentrated. Under cooling with ice, 4- 
methoxybenzylamine (0.40 ml) was added to a solution of the residue in DMF 
(10 ml). The mixture was stirred for 2 hours. The reaction mixture was 
concentrated. The residue was diluted with water. The aqueous layer was 
washed with ethyl acetate. The aqueous layer was concentrated under 
reduced pressure to give the compound of the present invention (610 mg) 
having the following physical data. 
TLC : Rf 0.33 (methanol : chloroform = 1:4); 

NMR (CD 3 OD) : 5 7.24-7.1 8 (2H, m), 6.87-6.81 (2H t m), 4.42-4.21 (3H, m), 3.75 
(3H,s), 3.22-3.16 (2H, m), 1.41 (9H, s). 

Example 13 

(2R)-N-(4-methoxyben2yl)-3-cyclohexylsulfamoyl-2-t-butoxycarbonyl- 
aminopropanamide 
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CH 3 O 



Under cooling with ice, sulfuryl chloride (0.045 ml) was added 
dropwise to a solution of triphenylphosphine (127 mg) in methylene chloride 
(1 ml). The mixture was stirred and allowed to warm to room temperature. A 
solution of the compound prepared in Reference Example 9 (100 mg) in 
methylene chloride (2 ml) was added to the reaction mixture. The mixture 
was stirred for 1 hour at room. temperature. The mixture of cyclohexylamine 
(0.1 4 ml) and triethylamine (0.1 7 ml) was added to the reaction mixture. The 
mixture was stirred for 1 hour. The reaction mixture was diluted with 
saturated aqueous sodium hydrogencarbonate and extracted with chloroform. 
The extract was washed with 1N hydrochloric acid, water and saturated 
aqueous sodium chloride, successively, dried over anhydrous magnesium 
sulfate. The organic layer was concentrated and the residue was purified by 
silica gel column chromatography (ethyl acetate : hexane = 1 : 2) to give the 
compound of the present invention (15 mg) having the following physical data. 
TLC : Rf 0.56 (ethyl acetate : hexane = 1 : 1) ; 

NMR (CDCI 3 ) : 5 7.24-7.15 (2H, m), 6.90-6.81 (3H, m), 5.72 (1H, d, J=8.4Hz), 
4.75 (1H, d, J=7.4Hz), 4.69-4.60 (1H, m), 4.43 (1H, dd, J=14.0, 5.4Hz), 4.33 
(1H, dd, J=14.0, 5.8Hz), 3.79 (3H, s), 3.60 (1H, dd, J=15.0, 6.2Hz), 3.50 (1H, 
dd, J=15.0, 4.8Hz), 3.38-3.19 (1H, m), 2.04-1.08 (19H, m). 



Example 13(1) 

(2R)-N-(4-methoxybenzyl)-3-(piperidin-1-ylsul 

(2R)-N-(4-methoxybenzyl)-3-(piperidin-1-ylsulfonyl)-2-t-butoxycarbonyl- 
aminopropanamide 
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CH 3 



By the same desired procedure as Example 13, using the compound 
prepared in Reference Example 9, the compound of the present invention 
having the following physical data was obtained. 
TLC : Rf 0.41 (ethyl acetate : hexane = 1 : 1) ; 

NMR (CDCI 3 ) : 8 7.25-7.17 (2H, m), 6.89-6.82 (3H, m), 5.64 (1H, d, J=7.4Hz), 
4.61 -4.51 (1 H, m), 4.45 (1 H, dd, J=1 5.0, 6.2Hz), 4.35 (1 H, dd, J=1 5.0, 5.4Hz), 
3.79 (3H, s), 3.54 (1 H, dd, J=13.2, 5.8Hz), 3.39 (1 H, dd, J=13.2, 5.4Hz), 3.26- 
3.21 (4H, m), 1.75-1.50 (6H, m), 1.44 (9H, s). 

Example 14 

(2S)-3-cyclohexyloxycarbonyl-2-(N-benzyl-N-t-butoxycarbonylamino)- 
propanoic acid • 4-methoxybenzyl ester 



Undercooling with ice, sodium hydride (60%, 13 mg) was added to a 
solution of the compound prepared in Example 2(4) (122 mg) in DMF (3 ml). 
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The mixture was stirred for 30 minutes at 0°C. Benzyl bromide (37 \x\) was 
added to the reaction mixture. The mixture was stirred for 3 hours at 0°C. 
The reaction mixture was acidified by adding 1N hydrochloric acid, diluted 
with water and extracted with ethyl acetate. The extract was washed with 
water and saturated aqueous sodium chloride, successively, dried over 
anhydrous magnesium sulfate. The organic layer was concentrated and the 
residue was purified by silica gel column chromatography (ethyl acetate : 
hexane =1 : 8) to give the compound of the present invention (52 mg) having 
the following physical data. 
TLC : Rf 0.44 (ethy! acetate : hexane = 1 : 4) ; 

NMR(CDCI 3 ) : 6 7.34-7.14 (7H, m), 6.63-6.82 (2H.ni). 5.10-4.25 (6H, m), 3.81 
(3H, s). 3.25-3.03 (1 H, m), 2.72-2.46 (1 H, m), 1 .84-1 .22 (1 9H, m). 

Example 15 

(2S)-3-cyclohexyloxycarbonyl-2-benzylaminopropanoic acid • 
4-methoxybenzyl ester 



P-toluenesutfonic acid • monohydrate (42 mg) was added to a solution 
of the compound prepared in Example 14 (115 mg) in diethylether (0.5 ml). 
The mixture was stirred for 19 hours at room temperature. The reaction 
mixture was washed with diethylether. The obtained cyrstal was dissolved in 
ethyl acetate, washed with saturated aqueous sodium hydrogencarbonate 
and saturated aqueous sodium chloride, successively, dried over anhydrous 
magnesium sulfate and concentrated to give the compound of the present 
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invention (89 mg) having the following physical data. 
TLC : Rf 0.63 (ethyl acetate : hexane = 1 : 2) ; 

NMR(CDCI 3 ) : 5 7.34-7.22 (7H, m), 6.93-6.85 (2H, m). 5.11 (2H, s), 4.80-4.66 
(1 H, m). 3.85 (1 H , d, J=1 2.8Hz), 3.81 (3H, s), 3.69 (1 H. d. J-1 2.8Hz), 3.68 (1 H, 
dd, J-6.8. 6.2Hz), 2.73 (1 H, dd, J-1 5.8, 6.2Hz), 2.63 (1H, dd, J-1 5.8. 6.8Hz), 
1.95 (IH.br.s), 1.84-1.19 (1 OH, m). 

Fyample 16 

(2R)-N-(4-phenoxybenzyl)-3-cyclohexylmethylthio-2-((4R)-thiazolidin-4- 
ylcarbonylamino)propanamide 




A solution of the compound prepared in Example 9(13) (107 mg) in 
ethyl acetate (10 ml) was washed with saturated aqueous sodium 
hydrogencarbonate (5 ml) and saturated aqueous sodium chloride, 
successively, dried over anhydrous magnesium sulfate and concentrated to 
give the compound of the present invention (96 mg) having the following 
physical data. 

TLC : Rf 0.39 (ethyl acetate : hexane = 1 : 1) ; 

NMR (CDCI 3 ) : 5 7.88 (d. J = 7.5 Hz, 1 H), 7.37-7.30 (m, 2H). 7.25-7.21 (m. 2H). 
7.14-7.08 (m. 1H). 7.02-6.94 (m. 4H). 6.84-6.80 (m. 1H).4.49-4.36 (m. 3H). 
4.26 (d. J = 9.9 Hz, 1H), 4.1 9-4.1 5 (m. 1 H). 4.05 (d. J - 9.9 Hz, 1 H), 3.42 (dd. J 
- 1 1 .1 , 4.2 Hz. 1 H), 3.1 0 (dd. J = 1 1 .1 . 7.5 Hz, 1 H), 2.93 (dd. J = 1 3.8. 6.3 Hz. 
2H), 2.83 (dd. J =1 3.8. 7.2 Hz. m). 2.45 (d. J - 6.6 Hz, 2H), 1 .86-1 .58 (m, 5H), 
1 .51 -1 .36 (m, 1 H), 1 .29-1 .05 (3H. m), 0.98-0.85 (m, 2H). 
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Example 16m 

(2R)-N-(1-phenylpiperidin-4-yl)-3-cyclohexylmethylthio-2-((4R)-thiazolidin-4- 
ylcarbonylamino)propanamide 




By the same desired procedure as Example 16, using the compound 
prepared in Example 9(1 6), the compound of the present invention having the 
following physical data was obtained. 
TLC : Rf 0.26 (hexane : ethyl acetate = 1 : 1 ) ; 

NMR (CDCI 3 ) : 6 7.86 (d, J = 7.5 Hz, 1 H), 7.29-7.23 (m, 2H), 6.95-6.91 (m, 2H), 

6.88-6.83 (m, 1 H), 6.47 (d, J = 8.1 Hz, 1 H), 4.37 (dd, J = 1 4.1 , 7.5 Hz, 1 H), 4.27 
(d, J = 9.9 Hz, 1 H), 4.1 8 (dd, J = 7.8, 4.2Hz, 1 H), 4.05 (d, J = 9.9 Hz, 1 H), 4.00- 
3.88 (m, 1 H), 3.63-3.51 (m, 2H), 3.43 (dd, J = 1 1 .1 , 4.2 Hz, 1 H), 3.1 2 (dd, J = 
11.1, 7.8 Hz, 1 H), 2.95-2.86 (m, 3H), 2.79 (dd, J = 1 3.8, 7.5 Hz, 1 H), 2.48 (d, J 
■ 6.9 Hz, 2H), 2.08-1 .98 (m, 2H), 1 .84-1 .39 (m, 8H), 1 .31 -1 .06 (m, 3H), 1 .00- 
0.87 (m, 2H). 

Example 17 ~ Example 17(16) 

By the same desired procedure as Example 9 -> Example 16, using 

the comounds prepared in Example 6(36), Example 6(44), Example 6(49), 
Example 6(60), Example 6(61), Example 6(69), Example 6(74) ~ Example 
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6(83) and Example 6(86), the following compounds of the present invention 
were obtained. 



Example 17 

(2R)-N-(4-methoxybenzyl)-3-cyclohexylmethyithio-2-((2RS)-thia20lidin-2- 
ytcarbonylamino)propanamide 



TLC : Rf 0.45 (methylene chloride : methanol =19:1); 

NMR (CD 3 OD) : 8 7.27-7.17 (2H, m), 6.92-6.82 (2H,m),5.01 and 4.98 (1H,s), 

4.49 and 4.48 (1 H, t, J=7Hz), 4.34 (1 H, d, J=1 5Hz), 4,28 (1 H, d, J=1 5Hz), 3.77 
(3H, s) f 3.48-3.02 (2H, m), 3.00-2.71 (4H, m), 2.41 and 2.39 (2H, d, J=7Hz), 
1.90-0.78 (11H, m). 

Example 17(1 ) 

(2R)-N-(4-methoxybenzyl)-3-cyclohexylmethylthio-2-((4R)-thiazolidin-4- 
ylcarbonylamino)propanamide 





TLC : Rf 0.59 (methylene chloride : methanol =9:1); 
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NMR (CDCg : 8 7.87 (1H, d, J=8Hz), 7.25-7.18 (2H, m), 6.90-6.83 (2H, m), 
6.78-6.70 (1H, m), 4.48-4.31 (3H, m), 4.30-4.21 (1H, m), 4.20-4.12 (1H, m), 
4.1 0-4.00 (1 H, m), 3.80 (3H, s), 3.41 (1 H, dd, J=1 1 , 4Hz), 3.1 0 (1 H, dd, J=1 1 , 
8Hz), 2.92 (1 H, dd. J=1 4, 6Hz), 2.83 (1 H, dd. J=1 4, 7Hz), 2.50-2.38 (1 H, b), 
2.44 (2H, d. J=7Hz), 1 .85-1 .55 (5H. m). 1 .50-1 .35 (1 H, m). 1 .31 -1 .03 (3H, m). 
0.98-0.84 (2H, m). 

Examp l e 17(2) 

(2R)-N-(4-methoxybenzyl)-3-cyclohexylmethylthio-2-(2-aminothiazol-4- 
ylcarbonylamino)propanamide 




TLC : Rf 0.30 (methylene chloride : methanol =19:1); 

(CDCI 3 +3drops of CD 3 OD) : 8 7.33 (1H. s), 7.27-7.17 (2H, m), 6.90-6.80 (2H, 

m), 4.64 (1 H, t. J=6Hz), 4.41 (1 H, d, J=1 5Hz), 4.35 (1 H, d, J=1 5Hz), 3.80 (3H, 
s), 3.08-2.84 (2H, m), 2.44 (2H, d, J=7Hz), 1 .87-0.78 (1 1 H, m). 

Example 17(31 

(2R)-N-(4-methoxybenzyl)-3-cyclohexylmethylthio-2-(thiazolidin-2- 
ylcarbonylamino)propanamide 
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.s 



o 




CH 3 



(The absolute configuration of * carbon is not determined, but 1he above 

compound is a single optical isomer.) 

[a] 0 = -71.7 (cO.21, CHCy ; 

TLC : Rf 0.27 (hexane : ethyl acetate = 1:2); 

NMR (CDCg : 8 7.65 (1H, d, J=7.4Hz), 7.21 (2H, d, J=8.8Hz), 6.86 (2H, d, 

J=8.8H2), 6.80-6.73 (1 H, br), 4.99 (1 H, s), 4.50-4.38 (3H, m), 3.80 (3H, s), 3.51 - 
3.40 (1 H, m), 3.1 5-2.94 (3H, m), 2.88-2.75 (2H. m), 2.44 (2H, d, J=7.0Hz), 1 .83- 
1.30 (6H, m), 1.28-0.78 (5H, m). 

Example 17(4) 

(2R)-N-(4-methoxybenzyi)-3-cyclohexylmethylthio-2-(thiazolidin-2- 
ylcarbonylamino)propanamide 



(The absolute configuration of * carbon is not determined, but the above 

compound is a single optical isomer.) 

[a] D = +51.5 (c0.19,CHCI 3 ) ; 

TLC :Rf0.16 (hexane : ethyl acetate = 1 :2) ; 
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NMR (CDCI3) : 8 7.69 (1H, d, J=7.0Hz), 7.21 (2H, d, J=8.8Hz), 6.86 (2H, d, 
J=8.8Hz), 6.81 -6.69 (1 H, br), 5.01 (1 H, s), 4.51 -4.37 (3H, m), 3.80 (3H, s), 3.52- 
3.39 (1H, m), 3.08-2.91 (3H, m), 2.89-2.73 (2H, m), 2.53-2.40 (2H, m), 1.83- 
1.37 (6H, m), 1.34-0.79 (5H, m). 

Example 17(5) 

(2R)-N-(4-methoxybenzyl)-3-cyclohexylmethylthio-2-((2RS,4R)-2-(2- 
methylpropyl)thiazolidin-4-ylcarbonylamino)propanamide 




TLC : Rf 0.41 (methanol : methylene chloride =1 : 19) ; 

NMR (CD 3 OD) : 6 7.25-7.18 (2H, m), 6.89-6.82 (2H, m), 4.61-4.46 (2H,m), 
4.39-4.24 (2H, m), 4.39-4.24 (m) and 3.84 (t, J=8Hz) (1H), 3.76 (3H, s), 3.39 
(dd, J=10,3Hz) and 3.19 (dd, J=10, 8Hz) (1 H), 3.09 (dd, J=10, 8Hz)and 2.99- 
2.90 (m) (1 H), 2.90-2.76 (2H ( m), 2.38 and 2.41 (2H, d, J=6Hz), 1 .90-1 .55 (8H, 
m), 1 .49-1 .33 (1 H, m), 1 .33-1 .06 (3H, m), 1 .06-0.83 (8H, m). 

Example 17(6) 

(2R)-N-(4-methoxybenzyl)-3-cyclohexylmethylthio-2-((2RS,4R)-2- 
phenylthiazolidin-4-ylcarbonylamino)propanamide 
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TLC : Rf 0.43 (methanol : methylene chloride = 1:19); 

NMR (CDCI3+5 drops Of CD 3 OD) : 5 7.57-7.48 (m, 2H), 7.45-7.33 (m, 3H), 7.25- 
7.18 (m, 2H), 6.90-6.83 (m, 2H), 5.60 and 5.53 (s, 1H), 4.53-4.29 and 3.99- 
3.90 (m, 4H), 3.79 (s, 3H), 3.43-3.35 (m) and 3.64 (dd, J = 1 1 , 3 Hz) (1 H), 3. 1 9 
and 3.39 (dd, J = 1 1 , 8 Hz, 1 H), 2.73 and 2.92 (d, J = 7 Hz, 2H), 2.40 and 2.43 
(d, J = 7 Hz, 2H), 1 .85-1 .58 (m, 5H), 1 .51 -1 .34 (m, 1 H), 1 .31-1 .03 (m, 3H), 1 .00- 
0.80 (m,2H). 

Example 17(7) 

(4R)-N-((1 R)-2-cyclohexylmethylthio-l -(4-phenylpiperazin-1 -ylcarbonyl)ethyl)- 
thiazolidin-4-ylcarboxamide 




TLC : Rf 0.55 (methanol : chloroform = 1 : 19) ; 

NMR (CDCI3) : 8 7.85 (d, J = 8.7 Hz, 1 H), 7.32-7.26 (m, 2H), 6.94-6.89 (m, 3H), 
5.1 2-5.04 (m, 1 H), 4.27 (d, J - 9.9 Hz, 1 H), 4.1 5 (dd, J = 7.5, 4.2 Hz, 1 H), 4.07 
(d, J = 9.9 Hz, 1 H), 3.89-3.74 (m, 4H), 3.44 (dd, J = 1 0.8, 4.2 Hz, 1 H), 3.32-3.09 
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(m, 5H), 2.91 (dd, J = 1 3.5, 3.9 Hz, 1 H), 2.76 (dd, J-1 3.5, 6.3 Hz, 1 H), 2.54- 
2.34 (m, 3H), 1.86-1.60 (m, 5H), 1.50-1.35 (m, 1H), 1.30-1.04 (m, 3H), 1.02- 
0.84 (m, 2H). 

Example 17(8) 

(2R)-N-(4-methoxybenzyl)-3-cyclohexylmethylthio-2-((3RS)-thiomorpholin-3- 
ylcarbonylamino)propanamide ; 




TLC : Rf 0.31 and 0.27 (methylene chloride : methanol = 19:1); 

NMR (CD 3 OD) : 5 7.26-7.18 (m, 2H), 6.88-6.83 (m, 2H), 4.54-4.46 (m, 1H), 

4.38-4.24 (m, 2H), 3.76 (s, 3H), 3.60-3.52 (m, 1 H), 3.36-3.28 (m, 1 H), 3.02-2.60 
(m, 6H), 2.44-2.32 (m, 3H), 1 .86-1 .60 (m, 5H), 1 .50-1 .34 (m, 1 H), 1 .34-1 .07 (m, 
3H), 1.00-0.83 (m, 2H). 

Example 17(9) 

(2R)-N-(4-phenoxybenzyl)-3-cyclohexylmethylthio-2-((3RS)-thiomorpholin-3- 
ylcarbonylamino)propanamide ** 
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TLC : Rf 0.14 and 0.16 (methylene chloride : methanol = 19:1); 
NMR (CDCI 3 ) : 8 7.69 and 7.62 (d, J = 8 Hz, 1 H), 7.38-7.30 (m, 2H), 7.28-7.21 
(m, 2H), 7.1 5-7.08 (m, 1 H), 7.03-6.93 (m, 4H), 6.91-6.77 (m, 1 H), 4.54-4.35 (m, 
4H), 3.60-3.51 (m, 1 H), 3.38-3.23 (m, 1 H), 3.1 0-2.90 (m, 2H), 2.88-2.76 (m, 2H), 
2.75-2.37 (m, 5H), 1.86-1.52 (m, 5H), 1.52-1.35 (m, 1H), 1.30-1.04 (m, 3H), 
1.00-0.84 (m,2H). : 

Example 17M0) 

(2R)-N-(2-phenoxypyridin-5-yl)-3-cyclohexylmethylthio-2-((4R)-thiazolidin-4- 
ylcarbonylamino)propanamide 




TLC : Rf 0.18 (methanol : chloroform = 1 : 19) ; 

NMR (CDCg : 5 8.94-8.82 (m, 1 H), 8.23 (d, J = 2.4 Hz, 1 H), 8.05-8.00 (m, 2H), 

7.42-7.35 (m, 2H), 7.21-7.16 (m, 1H), 7.12-7.07 (m, 2H), 6.86 (d, J = 8.7 Hz, 
1 H), 4.64-4.57 (m, 1 H), 4.30 (d. J = 9.9 Hz, 1 H), 4.29 -4.26 (m, 1 H), 4.07 (d, J = 
9.9 Hz, 1 H), 3.48 (dd, J = 1 0.8, 3.3 Hz, 1 H), 3.1 4 (dd, J = 1 0.8, 8.1 , 1 H), 3.00 
(dd, J = 1 3.8, 7.2 Hz, 1 H), 2.92 (dd, J = 1 3.8, 6.9 Hz, 1 H), 2.48 (d, J = 6.6 Hz, 
2H), 1.88-1.60 (m, 5H), 1.54-1.39 (m, 1H), 1.32-1.04 (m, 3H), 1.01-0.84 (m, 
2H). 

Example 17(11) 
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(2R)-N-(4-methoxybenzyl)-3-cyclohexylmethylthio-2-((2RS)-thiomorpholin-2- 
ylcarbonylamino)propanamide 



TLG : Rf 0.46 and 0.41 (methylene chloride : methanol =9:1); 
NMR (CDCI 3 ) : 5 8.92 and 8.62 (d, J = 8 Hz, 1 H), 7.25-7.1 7 (m, 2H), 6.90-6.82 
(m,2H), 4.66-4:52 (m, 1 H), 4.48-4.29 (m,2H),3.79 (s, 3H), 3.61-3.53 (m, 1H), 
3.31-2.81 (m, 7H), 2.55-2.40 (m, 2H), 2.36-2.24 (m, 1H), 1.86-1.58 (m, 5H), 
1.53-1.35 (m, 1H), 1.31-1.04 (m, 3H), 1.00-0.83 (m, 2H). 

Example 17(12) 

(2R)-N-(4-methoxybenzyl)-3-cyclohexylmethylthio-2-((4RS)-1 ,3- 
perhydrothiazin-4-ylcarbonylamino)propanamide 



TLC : Rf 0.22 and 0.19 (methylene chloride : methanol = 49 : 1) ; 

NMR (CDCI 3 ) : 8 7.66-7.56 (m, 1 H), 7.24-7.1 6 (m, 2H), 6.90-6.82 (m, 2H), 6.78- 

6.65 (m, 1 H), 4.52-4.41 (m, 1 H), 4.41 -4.30 (m, 2H), 4.1 7-4.01 (m, 2H), 3.80 (s, 
3H), 3.36-3.28 (m, 1H), 2.99-2.73 (m, 4H), 2.49-2.42 (m, 2H). 2.31-2.20 (m, 1H), 




H 
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1 .85-1 .35 (m, 7H), 1.30-1 .03 (m, 3H), 1 .00-0.83 (m, 2H). 



Example 17(13) 

(2R)-N-(2-phenoxypyridin-5-ylmethyl)-3-cyclohexylmethylthio-2-((4R)- 
thiazolidin-4-ylcarbonylamino)propanamide 




TLC : Rf 0.41 (methanol : chloroform = 1:19); 

NMR (CDCI 3 ) : 8 8.09 (d, J = 2.1 Hz, 1 H), 7.87 (d, J = 7.5 Hz, 1 H), 7.64 (dd, J = 

8.4, 2.4 Hz, 1 H), 7.43-7.37 (m, 2H), 7.20 (tt, J = 7.2, 1 .2 Hz, 1 H), 7.1 4-7.09 (m, 
2H), 6.94 (t, J = 6.0 Hz, 1 H), 6.87 (d, J = 8. 4 Hz, 1 H), 4.43 (dd, J = 1 3.8, 7.2, 
1 H), 4.40 (d, J = 6.0 Hz, 2H), 4.27 (d, J = 9.9 Hz, 1 H), 4.1 8 (dd, J = 7.8, 4.2 Hz, 
1H),4.04 (d, J = 9.9 Hz, 1H), 3.42 (dd, J = 1 1.1,3.9 Hz, 1H),3.10 (dd, J = 11.1, 
7.8 Hz, 1H), 2.92 (dd, J = 13.8, 6.6 Hz, 1H), 2.82 (dd, J = 13.8, 7.2 Hz, 1H), 
2.43 (d, J = 9.3 hz, 2H), 1.86-1.58 (m, 5H), 1.48-1.35 (m, 1H), 1.30-1.04 (m, 
3H), 0.98-0.82 (m, 2H). 

Example 17(14) * 

(2R)-N-(4-(morpholin-4-yl)benzyl)-3-cyclohexylmethylthio-2-((4R)-thiazolidin- 

4-ylcarbonylamino)propanamide 
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TLC : Rf 0.46 (methanol : chloroform = 1:19); 

NMR (CDCI3) : 8 7.86 (d, J = 7.5 Hz, 1 H), 7.21 -7.1 6 (m, 2H), 6.89-6.84 (m, 2H), 

6.71 (t, J = 5.1 Hz, 1 H), 4.44 (dd, J = 1 3.8, 6.9 Hz, 1 H), 4.40 (dd, J = 1 4.7, 5.7 
Hz, 1H). 4.34 (dd, J = 14.7, 5.4 Hz, 1H),4.26 (d , J = 9.9 Hz, 1H),4.14 (dd, J = 
7.5, 3.9 Hz, 1 H), 4.04 (d, J = 9.9 Hz, 1 H), 3.87-3.84 (m, 4H), 3.40 (dd, J = 11 .1 , 
4.2 Hz, 1H), 3.16-3.12 (m, 4H), 3.09 (dd, J = 11.1, 7.8 Hz, 1H), 2.92 (dd, J = 
1 3.8, 6.3 Hz, 1 H), 2.82 (dd, J = 1 3.8, 7.2 Hz, 1 H), 2.43 (d, J = 6.9 Hz, 2H), 1 .85- 
1.58 (m, 5H), 1.51-1.35 (m, 1H), 1.30-1.04 (m, 3H), 0.98-0.82 (m, 2H). 

Example 17(15) 

(2R)-N-(4-phenoxybenzyl)-3-cyclohexylmethylthio-2-((4RS)-1,3- 
perhydrothiazin-4-ylcarbonylamino)propanamide 




TLC : Rf 0.39 and 0.30 (methylene chloride : methanol = 19:1); 
NMR (CDCIg) : 6 7.68-7.56 (m, 1 H), 7.38-7.29 (m, 2H), 7.29-7.20 (m, 2H), 7.1 4- 
7.07 (m, 1H), 7.05-6.90 (m, 4H), 6.87-6.82 (m, 1H), 4.54-4.34 (m, 3H), 4.18- 
4.00 (m, 2H), 3.37-3.29 (m, 1H), 3.00-2.74 (m, 4H), 2.50-2.43 (m, 2H), 2.32- 
2.20 (m, 1H), 1.86-1.35 (m, 8H), 1.31-1.03 (m, 3H), 1.03-0.83 (m, 2H). 
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pyam ple 17(16^ 

(2R)-N-(1-methylpiperidin-4-yl)-3-cyclohexylmethylthio-2-((4R)-thiazolidin-4- 
ylcarbonylamino)propanamide 



TLC : Rf 0.24 (chloroform : methanol =9:1); 

NMR (CD 3 OD) : 6 4.46-4.39 (m, 1 H), 4.23-4.09 (m, 3H), 3.75-3.64 (m, 1 H), 3.23 
(dd, J = 1 0.2, 4.4 Hz, 1 H), 3.03 (dd, J = 1 0.2, 7.2 Hz, 1 H), 2.93-2.70 (m, 4H), 
2.43 (d, J = 6.6 Hz, 2H), 2.27 (s, 3H), 2.22-2.06 (m, 2H), 1 .94-1 .10 (m, 13H), 
1.03-0.82 (m, 2H). 

Example 18 

(2R)-N-((1R)-1-(4-nitrophenyl)ethyl)-3-cyclohexylmethylthio-2-((4R)-3-(2- 
methylpropylcarbonyl)thiazolidin-4-ylcarbonylamino)propanamide 




CH 3 




CH 3 
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Under cooling with ice, isovaleryl chloride (0.025 ml) was added to a 
solution of the compound prepared in Example 9(6) (98 mg) and triethylamine 
(0.06 ml) in methylene chloride (3 ml). The mixture was stirred for 1 hour. 
The reaction mixture was washed with saturated aqueous sodium 
hydrogencarbonate, 1N hydrochloric acid, water and saturated aqueous 
sodium chloride, successively, dried over anhydrous magnesium sulfate. 
The organic layer was concentrated and the residue was purified by silica gel 
column chromatography (ethyl acetate : hexane =1 : 2) to give the compound 
of the present invention (81 mg)having the following physical data. 
TLC : Rf 0.48 (ethyl acetate : hexane = 1 : 1) ; 

NMR (CDCU) : 5 8.16 (2H, d, J=8.8Hz), 7.56 (2H, d, J=8.8Hz), 7.45 (1H, d, 

J=7.6Hz), 6.95 (1 H, d, J=8.2Hz), 5.20-5.06 (1 H, m), 4.87 (1 H, t, J=5.6Hz), 4.66- 
4.56 (3H, m) 3.33 (2H, d, J=5.6Hz), 3.23 (1 H, dd, J-1 3.8, 4.0Hz), 2.75 (1 H, dd, 
J-1 3.8, 5.8Hz), 2.34 (2H, d, J=7.0Hz), 2.24-2.01 (3H, m), 1 .72-0.60 (20H, m). 

Example 18m - Example 18f5) 

By the same desired procedure as Example 18, using'the compounds 
prepared in Example 16, Example 17 and Example 17(1), the following 
compouns of the present invention were obtained. 

Example 18(1) 

(2R)-N-(4-methoxybenzyl)-3-cyclohexylmethylthio-2-((2RS)^3- 
acetylthiazolidin-2-ylcarbonylamino)propanamide 
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TLC : Rf 0.40 (ethyl acetate) ; 

NMR (CDCy : 5 7.46 (1H, t, J=6.2Hz), 7.27-7.21 (2H, m), 6.89-6.77 (3H, m), 
5.49-5.29 (1H. m), 4.62-4.34 (3H, m), 4.06-3.94 (1H, m), 3.88-3.72 (4H, m), 
3.64-3.00 (3H, m), 2.85-2.74 (1H, m). 2.49-2 .27 (2H, m), 2.18-2.03 (3H, m), 
1.85-0.74 (11 H, m). 

Example 18(2) 

(2R)-N-(4-phenoxybenzyl)-3-cyclohexylmethylthio-2-((4R)-3- 
methoxycarbonylthiazolidin-4-ylcarbonylamino)propanamide 




TLC : Rf 0.39 (hexane : ethyl acetate = 1 : 1) ; 

NMR (CDCI 3 ) : 5 7.37-6.93 (m, 1 1 H), 4.73-4.32 (m, 6H), 3.67 (s, 3H), 3.32 (dd, 
J = 1 2.0, 3.9 Hz, 1 H). 3.28 (dd, J = 1 2.0, 6.9 Hz, 1 H), 3.23-3.01 (br, 1 H), 2.82 
(dd, J = 1 3.8, 6.6 Hz, 1 H), 2.48-2.34 (m, 2H>, 1 .82-1 .52 (m, 5H), 1 .49-1 .04 (m, 
4H), 0.96-0.81 (m,2H). 

Example 18(3) 

(2R)-N-(4-phenoxybenzyl)-3-cyclohexylmethylthio-2-((4R)-3-(2- 
methylpropoxycarbonyl)thiazolidin-4-ylcarbonylamino)propanamide 
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TLC : Rf 0.32 (hexane : ethyl acetate = 2:1); 

NMR (CDCy : 5 7.37-6.92 (m. 1 1 H), 4.73-4.29 (m, 6H), 3.84 (d, J = 6.6 Hz, 2H), 

3.32 (dd, J = 12.3, 4.5 Hz. 1H), 3.29 (dd, J = 12.3, 6.6 Hz, 1H), 3.24-3.17 (br, 
1 H), 2.81 (dd, J = 1 3.5, 6.6 Hz, 1 H), 2.44-2.32 (m, 2H), 1 .99-1 .54 (m, 6H), 1 .49- 
1.04 (m, 4H), 0.95-0.86 (m, 8H). 

Example 18(4) 

(2R)-N-(4-methoxybenzyl)-3-cyclohexylmethylthio-2-((4R)-3- 
methoxycarbonylthiazolidin-4-ylcarbonylamino)propanamide 




TLC : Rf 0.31 (hexane : ethyl acetate = 1 : 1) ; 

NMR(CDCI 3 ) :8 7.22 (d, J = 8.7 Hz, 2H), 7.10 (d, J = 7.8 Hz, 2H), 6.85 (d, J = 

8.7 Hz, 2H), 4.72-4.24 (m, 6H), 3.79 (s, 3H), 3.65 (brs, 3H), 3.31 (dd, J = 1 2.0, 
4.2 Hz, 1 H), 3.26 (dd, J = 1 2.0, 6.9 Hz, 1 H), 3.1 8-3.00 (br, 1 H), 2.81 (dd, J = 
13.8, 6.6 Hz, 1H), 2.46-2.32 (m, 2H), 1.78-1.60 (m, 5H), 1.48-1.04 (m, 4H), 
0.94-0.80 (m, 2H). 
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Example 18(5) 

(2R)-N-(4-methoxyben2yl)-3-cyclohexylmethylthio-2-((4R)-3-(2- 
methylpropoxycarbonyl)thia2olidin-4-ylcarbonyIamino)propanamide 




TLC : Rf 0.17 (hexane : ethyi acetate = 2:1); 

NMR (CDCI 3 ) : 8 7.21 (d, J = 8.4 Hz, 2H), 7.1 1 (d, J = 8.1 Hz, 2H), 6.84 (d, J = 

8.4 Hz, 2H), 4.72-4.21 (m, 6H), 3.78 (s, 5H), 3.31 (dd, J = 12.3, 4.2 Hz, 1H), 
3.28 (dd, J = 12.3,6.6 Hz, 1 H), 3.25-3.1 7 (br, 1H),2.80 (dd, J = 13.8,6.6 Hz, 
1H), 2.45-2.30 (m, 2H), 1.94-1.62 (m, 6H), 1.47-1,04 (m, 4H), 0.98-0.80 (br, 
8H). 

Example 19 ~ Example 19(1) 

By the same desired procedure as Reference Example 4 -4 Example 

5 -» Example 17, using the compound prepared in Example 2(99), the 

following compounds of the present invention were obtained. 

\ Also, (-)-3-t-butoxycarbonylthiazolidin-2-ylcarboxylic acid was used for 
the preparation of the compound of Example 19. 

(+)-3-t-butoxycarbonylthiazolidin-2-ylcarboxylic acid was used for the 
preparation of the compound of Example 19 (1). 

Example 19 

(2R)-N-(4-dimethylaminobenzyl)-3-cyclohexylmethylthio-2-(thiazolidin-2- 
ylcarbonylamino)propanamide 
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(The absolute configuration of * carbon is not determined, but -the above 

compound is a single optical isomer.) 

[a] D = -77.07 (cO.99.CHCg ; 

TLC : Rf 0.46 (ethyl acetate : hexane = 2:1); 

NMR (CDCI 3 ) : 5 7.68 (1H, d, J=7.2Hz), 7.19-7.12 (2H, m), 6.73-6.65 (3H, m), 
4.98 (1 H, s), 4.49-4.39 (1 H, m), 4.34 (2H, d, J=5.4Hz), 3.51 -3.39 (1 H, m), 3.1 5- 
2.74 (1 1 H, m) 2.44 (2H, d, J=6.6Hz), 1 .88-0.77 (1 1 H, m). 

Example 19(1) 

(2R)-N-(4-dimethylaminobenzyl)-3-cyclohexylmethylthio-2-(thiazolidin-2- 
ylcarbonylamino)propanamide 



(The absolute configuration of * carbon is not determined, but the above 

compound is a single optical isomer.) 

[a]„ = +70.27 (c 1.06, CHCI 3 ) ; 

TLC : Rf 0.41 (ethyl acetate : hexane =2:1); 

NMR (CDCI 3 ) : 8 7.69 (1H, d, J=7.4Hz), 7.19-7.12 (2H, m), 6.73-6.65 (2H, m), 




6.60 (1 H f d, J=5.2Hz), 5.00 (1 H, s), 4.49-4.39 (1 H, m), 4.34 (2H ( d, J=5.4Hz), 
3.49-3.38 (1 H f m), 3.09-2.72 (1 1 H, m) 2.51 (1 H. dd, J=1 2 .4, 6.6Hz), 2.44 (1 H, 
dd, J=12.4, 7.0Hz) t 1.88-0.77 (11H, m). 



Example 20 

(2R)-N-(4-methoxybenzyl)-3-cyclohexylmethylthio-2-(((4R)-3-t- 
butoxycarbonylthiazolidin-4-ylmethyl)amino)propanamide 




N-methylmorpholine (0.1 8 ml), (4R)-3-t-butoxycarbonyl-4-formyI- 
thiazolidine (355 mg) and sodium cyanoborohydride (206 mg) were added to 
a suspention of the compound (611 mg) (obtained by the same desired 
procedure as Reference Example 4 using the compound prepared in Example 
2(80)) in ethanol (2 ml). The mixture was stirred for 3.5 hours at room 
temperature. The reaction mixture was concentrated. Saturated aqueous 
sodium hydrogencarbonate was added to the residue. The mixture was 
extracted with ethyl acetate. The extract was washed with saturated aqueous 
sodium chloride, dried over anhydrous sodium sulfate. The organic layer 
was concentrated and the residue was purified by silica gel column 
chromatography (ethyl acetate : hexane = 2 : 1 — » 1 : 1 ) to give the compound 
of the present invention (637.5 mg) having the following physical data. 
TLC : Rf 0.30 (ethyl acetate : hexane = 1 : 2) ; 

NMR (CD 3 OD) : 8 7.27-7.20 (m, 2H), 6.89-6.83 (m, 2H), 4.54 (d, J = 9 Hz, 1 H), 

4.37 (d, J = 14 Hz, 1H), 4.33-4.21 (m, 2H), 4.17 (d, J - 9 Hz, 1H),3.77 (3H, s), 
3.25 (dd, J = 8, 5 Hz), 3.1 4-3.05 (m, 1 H), 2.98-2.80 (m t 2H), 2.77-2.60 (m, 3H), 
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2.41 (dd, J = 12, 8 Hz, 1 H), 2.40 (dd, J = 1 2, 8 Hz, 1 H), 1 .88-1 .60 (m, 5H), 1 .55- 
1.35 (m, 10H), 1.35-1.07 (m, 3H), 1.03-0.85 (2H, m). 

Example 20(1) ~ Example 20m 

By the same desired procedure as Example 20, using the compound 
(obtained by the same desired procedure as Reference Example 4, using the 
compound prepared in Example 2(103)) or the compound (obtained by the 
same desired procedure as Reference Example 4, using the compound 
prepared in Example 2 (80)), the following compounds of the present 
invention were obtained. 

Example 20(1) 

(2R)-N-(4-phen.oxybenzyl)-3-cyclohexylmethylthio-2-(((4R)-3-t- 
butoxycarbonylthiazolidin-4-ylmethyl)amino)propanamide 




TLC : Rf 0.60 (methylene chloride : ethyl acetate = 9:1); 

NMR (CD 3 OD) : 5 7.39-7.28 (m, 4H), 7.1 4-7.04 (m, 1 H), 6.99-6.88 (nv4H), 4.54 

(d, J = 9.0 Hz. 1H), 4.43 (d, J = 14.7 Hz, 1H), 4.37-4.21 (m, 1H),4.33 (d, J = 
1 4.7 Hz, 1 H), 4.1 5 (d, J = 9.0 Hz, 1 H), 3.26 (dd, J = 7.6, 5.4 Hz, 1 H), 3.1 6-2.60 
(m, 6H), 2.41 (d, J = 6.6 Hz, 2H), 1 .45 (s, 9H), 1 .90-0.80 (m, 1 1 H). 

Example 20(2) 

(2R)-N-(4-methoxybenzyl)-3-cyclohexylmethylthio-2-((thiophen-2- 
ylmethyl)amino)propanamide 



283 



cr 




CH 3 



TLC : Rf 0.19 (hexane : ethyl acetate = 4:1); 

NMR (CDCI3) : 6 7.64 (t, J = 5.4 Hz, 1 H), 7.22-7.1 8 (m, 3H), 6.95-6.84 (m, 4H), 

4.39 (del, J = 14.4, 6.0 Hz, 1H), 4.37 (dd. J = 14.4, 6.0 Hz, 1H), 3.93 (s, 2H), 
3.80 (s. 3H), 3.30 (dd, J = 9.3, 3.9 Hz, 1H), 3.03 (dd, J = 13.8, 3.9 Hz, 1H), 
2.63.(dd, J= 13.8,9.3 Hz, 1 H), 2.31 .(dd, J = 12.3,6.9 Hz, 1H),2.25 (dd, J = 
1 2.3, 6.9 Hz, 1 H), 1 .83-1 .32 (m, 6H), 1 .28-1 .04 (m, 3H), 0.95-0.80 (m, 2H). 

Example 20(3) 

(2R)-N-(4-methoxybenzyl)-3-cyclohexylmethylthio-2-((cyclohexylmethyl)- 
amino)propanamide 



TLC : Rf 0.24 (hexane : ethyl acetate = 4:1); 

NMR (CDCI3) : 5 7.67 (t, J = 5.5 Hz, 1 H), 7.23-7.1 6 (m, 2H), 6.90-6.83 (m, 2H), 

4.40 (dd, J = 14.4, 6.2 Hz, 1H), 4.35 (dd, J = 14.6, 5.8 Hz, 1H), 3.80 (s. 3H), 
3.17-3.02 (m, 2H), 2.60-2.24 (m, 5H), 1.87-0.70 (m, 22H). 
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Example 20(4) 

(2R)-N-(4-methoxyben2yl)-3-cyclohexylmethylthio-2-(((4RS)-3-t- 
butoxycarbonyl-1 ,3-perhydrothiazin-4-ylmethyl)amino)propanamide 




NMR (CD3OD) : 5 7.29-7.20 (m, 2H), 6.91-6.81 (m, 2H), 4.71-4.50 (m, 1H), 
4.41-4.22 (m, 4H), 3.77 (s, 3H), 3.28-3.19 (m, 1 H), 3.03-2.75 (m, 3H), 2.71-2.35 
(m, 5H), 2.00-1 .60 (m, 7H), 1 .52-1 .34 (m, 1 0H), 1 .33-1 .1 0 (m, 3H), 1 .02-0.84 
(m,2H). 

Example 20(5) 

(2R)-N-(4-phenoxybenzyl)-3-cyclohexylmethylthio-2-((thiophen-2-ylmethyl)- 
amino)propanamide 




TLC : Rf 0.41 {hexane : ethyl acetate = 2:1); 

NMR (CD3OD) : 8 7.37-7.25 (m, 5H), 7.1 2-7.05 (m, 1 H), 7.00-6.91 (m, 6H), 4.42 

(d, J = 14.6 Hz, 1H), 4.34 (d, J = 14.6 Hz, 1H), 3.98 (d, J = 14.1 Hz, 1H), 3.86 (d, 
J « 14.1 Hz, 1H), 3.33-3.28 (m, 1H),2.83 (dd,J= 13.4,6.0 Hz, 1 H), 2.68 (dd, J 
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= 13.4, 7.4 Hz, 1 H),.2.32 (dd, J = 12.6, 6.9 Hz, 1H), 2.26 (dd, J = 12.6, 6.9 Hz, 
1 H), 1 .84-1 .59 (m, 5H). 1 .47-1 .06 (m, 4H), 0.99-0.80 (m, 2H). 

pyample 20(6) 

(2R)-N-(4-phenoxybenzyl)-3-cyclohexylmethylthio-2-((cyclohexylmethyl)- 
amino)propanamide 



TLC : Rf 0.52 (hexane : ethyl acetate = 2:1); 

NMR (CD 3 OD) : 5 7.38-7.27 (m, 4H). 7.1 3-7.04 (m, 1 H), 6.98-6.89 (m, 4H), 4.45 
(d, J = 1 4.6 Hz, 1 H), 4.30 (d, J = 1 4.6 Hz, 1 H), 3.1 7 (dd, J = 7.4, 6.2 Hz, 1 H), 
2.83 (dd, J = 13.2, 6.2 Hz, 1H), 2.65 (dd, J = 13.2, 7.4 Hz, 1H), 2.42-2.23 (m, 
4H), 1.90-0.70 (m, 22H). 

Fxample 20(7) 

(2R)-N-(4-methoxybenzyl)-3-cyclohexylmethylthio-2-(((4R)-3-(3- 
methylbutyryl)-thiazolidin-4-ylmethyl)amino)propanamide 





TLC : Rf 0.33 (hexane : ethyl acetate = 1 : 1 ) ; 
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NMR (DMSO-d 6 ) : 6 8.06-8.00 (br, 1 H), 7.20 (d, J = 8.0 Hz, 2H), 6.85 (d, J = 8.0 

Hz, 2H), 4.76-4.68 (br, 1 H), 4.53-4.42 (br, 1 H), 4.28-4.1 8 (m, 3H), 3.74 (s, 3H), 
3.24-3.21 (m, 1H), 3.09-2.95 (m, 2H), 2.77-2.60.(m, 4H), 2.45-2.38.(m, 2H), 
2.28-2.17 (m, 3H), 2.09-2.00 (m, 1H), 1.79-1.73 (m, 2H), 1.69-1.58 (m, 3H), 
1.46-1.38 (m, 1H), 1.26-1.10 (m, 3H), 0.99-0.91 (m, 8H). 

Example 21 ~ Example 21 (2) 

By the same desired procedure as Example 17, using the compounds 
prepared in Example 20 - Example 20(1) and Example 20(4), the following 
compounds of the present invention were obtained. 

Example 21 

(2R)-N-(4-methoxybenzyl)-3-cyclphexylmethylthio-2-(((4R)-thiazolidin-4- 
y!methyl)amino)propanamide 



NMR (CDCI 3 ) : 5 7.76-7.66 (m, 1 H), 7.23-7.1 6 (m, 2H), 6.89-6.83 (m, 2,H), 4.37 

(d.J =6 Hz,2H), 4.16 (d, J= 10 Hz, 1H),4.10 (d.J = 10 Hz,1H), 3.80 (3H, s), 
3.39 (quintet, J = 7 Hz, 1 H), 3.1 9 (dd, J = 1 0, 3 Hz, 1 H), 3.08 (dd, J = 1 4, 3 Hz, 
1 H), 2.96 (dd, J = 1 0, 7 Hz, 1 H), 2.68 (d, J = 7 Hz, 2H), 2.61 (dd, J = 1 4, 1 0 Hz, 
1 H), 2.47 (dd, J = 10, 7 Hz, 1 H), 2.42 (dd, J = 1 3, 7 Hz, 1 H), 2.39 (dd, J = 1 3, 7 
Hz, 1H), 2.00-1.58 (m, 7H), 1.53-1.36 (m, 1H), 1.32-1.05 (m, 3H), 1.02-0.83 
(2H, m). 




TLC : Rf 0.34 (methylene chloride : methanol =19:1); 
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Example 21 M) 

(2R)-N-(4-phenoxybenzyl)-3-cyclohexylmethylthio-2-(((4R)-thiazolidin-4- 
ylmethyl)amino)propanamide 



TLC : Rf Q.47 (chloroform : methanol = 19:1); 

NMR (CD3OD) : 5 7.40-7.29 (m, 4H), 7.1 5-7.04 (m, 1 H), 7.00-6.90 (m, 4H), 4.43 

(d, J = 1 4.6 Hz, 1 H), 4.34 (d, J - 1 4.6 Hz, 1 H), 4.1 3 (d, J - 9.2 Hz, 1 H), 4.02 (d, 
J = 9.2 Hz, 1 H), 3.78-3.54 (m, 1 H), 3.33-3.23 (m, 1 H), 2.99-2.60 (m, 6H), 2.52 
(dd, J = 9.8, 7.0 Hz, 1 H), 2.41 (d, J = 6.6 Hz, 2H), 1 .90-0.80 (m, 1 1 H). 

Example 21(2) 

(2R)-N-(4-methoxybenzyl)-3-cyclohexylmethylthio-2-(((4RS)-1,3- 
perhydrothiazin-4-ylmethyl)amino)propanamide 



TLC : Rf 0.37 (methylene chloride : methanol =9:1); 

NMR (CD 3 OD) : 8 7.28-7.21 (m, 2H), 6.90-6.83 (m, 2H), 4.42-4.25 (m, 2H), 

4.08-3.97 (m, 1 H), 3.95-3.86 (m, 1 H), 3.77 (s, 3H), 3.23-3.1 3 (m, 1 H), 3.01 -2.76 
(m. 2H), 2.76-2.56 (m, 3H), 2.56-2.32 (m, 4H), 1 .87-1 .60 (m, 6H), 1 .50-1 .08 (m, 



H 
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5H), 1.03-0.84 (m,2H). 



Exam ple 22 

(2R)-N-(4-methoxyben2yl)-3-((1S,2R,4R)-bicyclo[2.2.1]heptan-2-ylmethylthio)- 
2-((4R)-3-t-butoxycarbonylthiazolidin-4-ylcarbonylamino)propanamide 




3 CH 3 N^X^ N 

< ) H 
S 

By the same desired procedure as Example 6, using the compound 
prepared in Example 10(10), the compound of the present invention having 
the following physical data was obtained. 
TLC : Rf 0.50 (ethyl acetate : hexane = 1:1); 

NMR (CD 3 OD) -.67.27-7.15 (2H, m). 6.90-6.79 (2H, m). 4.67-4.43 (4H. m). 4.33 
(1H. d, J-15HZ). 4.31 (1H, d. J-15HZ), 3.76 (3H, s), 3.43-3.25 (1H. m), 3.14 
(1 H, dd, J-1 2, 4Hz). 3.02-2.70 (2H, m). 2.57 (1 H. dd, J-1 2. 8Hz). 2.55 (1 H. dd, 
J-1 2, 8Hz), 2.22-2.10 (2H, m), 2.10-1 .69 (2H, m), 1 .61-1 .03 (6H, m), 1 .45 (9H, 
S), 0.68 (1H,ddd,J=1 2.5,2Hz). 

Exam ple 23 •* 
(2R)-N-(4-methoxybenzyl)-3-((lS,2R,4R)-bicyclo[2.2.1]heptan-2-ylmethylthio)- 

2-((4R)-thiazolidin-4-ylcarbonylamino)propanamide • hydrochloride 
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•HCI 



By the same desired procedure as Example 9, using the compound 
prepared in Example 22, the compound of the present invention having the 
following physical data was obtained. 
TLC : Rf 0.51 (methylene chloride : methanol =19:1); 

NMR (CD 3 OD) : 8 7.30-7.1 8 (2H, m), 6.93-6.83 (2H, m), 4.60-4.46 (2H, m), 4.39 

(2H,s), 4.36-4.24 (2H, m),3.78 (3H,s), 3.50 (1H,dd, J=12, 7Hz),3.24 (1H, dd, 
J=12,7Hz), 2.94 (1H, dd, J=13, 6Hz), 2.82 (1H, dd, J=13, 8Hz), 2.59 (1H, dd, 
J*12, 8Hz), 2.57 (1H, dd, J-12, 8Hz), 2.22-2.11 (2H, m), 2.10-1.89 (1H, m), 
1.89-1.70 (1H, m), 1.62-1.03 (6H, m), 0.68 (1H, ddd, J=12, 5, 2Hz). 

Formulation Example 
Fomulation Example 1 

The following components were admixed in conventional method and 
punched out to obtain 100 tablets each containing 50mg of active ingredient. 

• (2R)-N-(4-methoxybenzyl)-3-cyclohexylmethylthio-2-((4R)-3-t- 
butbxycarbonylthiazolidin-4-ylcarbonylamino)propanamide • • • 5.0 g * 

• carboxymethylcellulose calcium (disintegrating agent) • - • 0.2 g 
•Magnesium stearate (Lubricating agent) • • • 0.1 g 

• Microcrystaline cellulose • • • 4.7 g 

Formulation Example 2 

The following components were admixed in conventional manner. 
The solution was sterilized in conventional manner, placed 5 ml portions into 
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ampoules and freezed-dried to obtain 100 ampouls each containing 20 mg of 
active ingredient. 

• (2R)-N-(4-methoxybenzyl)-3-cyclohexylmethylthio-2-((4R)-3-t- 
butoxycarbonylthiazolidin-4-ylcarbonylamino)propanamide ■ • • 2.00 g 

• mannitol ' 20 ^ 

. distilled water ' •'•500 ml 
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[Claim] 



1. An N-type calcium channel blocker comprising, as an active ingredient, an 
amino acid derivative of the formula (I): 



[wherein R 1 is 

1) C1-15 alkyl, 

2) C1 -8 alkoxy, 

3) phenyl, 

4) C3-8 cycloalkyl, 

5) hetero ring, 

6) C1-4 alkyl substituted by phenyl, C3-8 cycloalkyl, or hetero ring, 

7) C1-4 alkoxy substituted by phenyl, C3-8 cycloalkyl, or hetero ring, or 

8) C2-4 alkenyl substituted by phenyl, C3-8 cycloalkyl, or hetero ring (with 
proviso that, all phenyl, C3-8 cycloalkyl and hetero ring in R 1 group may be 
substituted by 1-3 of substituent selected from the following (t>~(xi) ; 

(i) C1-4 alkyl, 
^ (ii) C1-4 alkoxy, 

(iii) phenyl, * 

(iv) phenoxy, 

(v) benzyloxy, 

(vi) -SR 5 (in which R 5 is hydrogen or C1-4 alkyl.), 

(vii) C2-5 acyl, 

(viii) halogen, 

(ix) C1-4 alkoxycarbonyl, 



D— E — R 3 




(0 
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(x) nitro, 

(xi) -NR 8 R 7 (in which R 6 and R 7 each independently, is hydrogen, 

C1 -4 alkyl or C1 -4 alkoxycarbonyl, or R 6 and R 7 taken together with the 
nitrogen atom to which they are attached may represent 5-7 
membered saturated hetero ring containing another one nitrogen 
atom or one oxygen atom.).); 
A is bond, -CO- or -SCy, 

R 2 is hydrogen or C1-4 alkyl optionally substituted by one phenyl; 

D is C1-4 alkylene or C2-4 alkenylene; 

Eis 

1) -COO-, 

2) -OCO-, 

3) -CONR 8 - (in which R 8 is hydrogen or C1 -4 alkyl.), 

4) -NR 9 CO- (in which R 9 is hydrogen or C1 -4 alkyl.), 

5) -0-, 

6) -S-, 

7) -SO-, 

8) -S0 2 -, 

9) -NR 10 - (in which R 10 is hydrogen or C1-4 alkyl.), 

10) -CO-, 

11) -S0 2 NR 11 - (in which R 1 ' is hydrogen or C1-4 alkyl.), or 

12) -NR 12 SO z - (in which R 12 is hydrogen or C1-4 alkyl.); 
R 3 is 

1) carbocyclic ring, * 

2) hetero ring, or 

3) C1-4 alkyl substituted by carbocyclic ring or hetero ring (with proviso that, 
all carbocyclic ring and hetero ring in R 3 , may be substituted by 1-3 of 
substituent selected from the following (i)-(xi); 

(i) C1-4 alkyl, 

(ii) C1-4 alkoxy, 

(iii) phenyl, 
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(iv) phenoxy, 

(v) benzyloxy, 

(vi) -SR 13 (in which R 13 is hydrogen orC1-4 alkyl.), 

(vii) C2-5 acyl, 

(viii) halogen, 

(ix) C1-4 alkoxycarbonyl, 

(x) nitro, 

(xi) -NR 14 R 15 (in which R 14 and R 15 each independently, is hydrogen, 
C1-4 alkyl or C1-4 alkoxycarbonyl, or R 14 and R 1S taken together with 
the nitrogen atom to which they are attached may represent 5-7 
membered saturated hetero ring containing another one nitrogen 
atom or one oxygen atom.).); 

J is -O- or-NR 16 - (in which R 16 is hydrogen or C1-4 alkyl.); 

R 4 is 

1) C1-8 alkyl, 

2) carbocyclic ring, 

3) hetero ring, 

4) C1-8 alkyl substituted by 1-3 of substituent selected from the following 
(i)-(v); 

(i) carbocyclic ring, 

(ii) hetero ring, 

(iii) COOR 17 (in which R 17 is hydrogen or C1-4 alkyl substituted by one 
phenyl (in which phenyl may be substituted by C1-4 alkoxy.), 

' (iv) SR 18 (in which R 18 is hydrogen or C1-4 alkyl.), * 
(v) OR 19 (in which R 19 is hydrogen orC1-4 alkyl.), or 
when J represents -NR 16 - group, R 4 and R 16 taken together with the nitrogen 
atom to which they are attached may represent hetero ring (with proviso that, 
all carbocyclic ring and hetero ring, and hetero ring represented by R 4 and R 16 
taken together with the nitrogen atom to which they are attached may be 
substituted by 1-3 of substituent selected from the following (i)~(xi); 
(i) C1-4 alkyl, 
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(ii) C1-4 alkoxy, 

(iii) phenyl, 

(iv) phenoxy, 

(v) benzyloxy, 

(vi) -SR 20 (in which R 20 is hydrogen or C1-4 alkyl.), 

(vii) C2-5 acyl, 

(viii) halogen, 

(ix) C1-4 alkoxycarbonyl, 

(x) nitro, 

(xi) -NR 21 R 22 (in which R 21 and R 22 each independently, is hydrogen, 
C1-4 alkyl orC1-4 alkoxycarbonyl, orR 21 and R 22 taken together with 
the nitrogen atom to which they are attached may represent 5-7 
membered saturated hetero ring containing another one nitrogen 
atom or one oxygen atom. ).).], 

a non-toxic salt thereof, or a hydrate thereof. 

2. A pharmaceutical composition comprising a compound depicted in claim 1 
as an active ingredient for the prevention and/or treatment of cerebral infarct, 
transient ischemic attack, encephalomyelopathy after cardiac operation, spinal 
angiopathy, hypertension with stress, neurosis or epilepsy. 

3. A pharmaceutical composition comprising a compound depicted in claim 1 
as an active ingredient for the treatment of pain. 



4. An amino acid derivative of the formula (I): 



D — E — R 3 
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[wherein R 1 is 

1) C1-15 alky!, 

2) C1-8 alkoxy, 

3) phenyl, 

4) C3-8 cycloalkyl, 

5) hetero ring, 

6) C1-4 alkyl substituted by phenyl, C3-8 cycloalkyl, or hetero ring, * 

7) C1-4 alkoxy substituted by phenyl, C3-8 cycloalkyl, or hetero ring, or 

8) C2-4 alkenyt substituted by phenyl, C3-8 cycloalkyl, or hetero ring (with 
proviso that, all phenyl, C3-8 cycloalkyl and hetero ring in R 1 group may be 
substituted by i -3 of subsiiiuent selected from the following (i)-(xi); 

(i) C1-4 alkyl, 

(ii) C1 -4 alkoxy, 

(iii) phenyl, 

(iv) phenoxy, 

(v) benzyloxy, 

(vi) -SR 5 (in which R 5 is hydrogen or C1-4 alkyl.), 

(vii) C2-5 acyl. 

(viii) halogen, 

(ix) C1-4 alkoxycarbonyl, 

(x) nitro, 

(xi) -NR 6 R 7 (in which R 6 and R 7 each independently, is hydrogen, 

C1 -4 alkyl or C1 -4 alkoxycarbonyl, or R 6 and R 7 taken together with the 
nitrogen atom to which they are attached may represent 5-7 
membered saturated hetero ring containing another one nitrogen 
atom or one oxygen atom.).); 
A is bond, -CO- or -S0 2 -, 

R 2 is hydrogen or C1-4 alkyl optionally substituted by one phenyl; 

D is C1-4 alkylene or C2-4 alkenylene; 

Eis 
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1) -C00-, 

2) -0C0-, 

3) -CONR 8 - (in which R 8 is hydrogen orC1-4 alkyl.), 

4) -NR 9 CO- (in which R 9 is hydrogen or C1 -4 alkyl.), 

5) -0-, 

6) -S-, 

7) -SO-, 

8) -S0 2 -, 

9) -NR 10 - (in which R 10 is hydrogen orC1-4 alkyl.), 

10) -CO-, 

11) -S0 2 NR 11 - (in which R 11 is hydrogen orC1-4 alkyl.), or 

12) -NR ,2 S0 2 - (in which R ,2 is hydrogen or C1-4 alkyl.); 
R 3 is 

1 ) carbocyclic ring, 

2) hetero ring, or 

3) C1-4 alkyl substituted by carbocyclic ring or hetero ring (with proviso that, 
all carbocyclic ring and hetero ring in R 3 , may be substituted by 1-3 of 
substituent selected from the following (i)~(xi); 

(i) C1-4 alkyl, . 

(ii) C1-4 alkoxy, 

(iii) phenyl, 

(iv) phenoxy, 

(v) benzyloxy, 

(vi) -SR 13 (in which R 13 is hydrogen or C1-4 alkyl.), * 

(vii) C2-5 acyl, 

(viii) halogen, 

(ix) C1-4 alkoxycarbonyl, 

(x) nitro, 

(xi) -NR ,4 R 15 (in which R 14 and R' 5 each independently, is hydrogen, 
C1-4 alkyl orC1-4 alkoxycarbonyl, or R 14 and FV 5 taken together with 
the nitrogen atom to which they are attached may represent 5-7 
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memberecl saturated hetero ring containing another one nitrogen 

atom or one oxygen atom.).); 
J is -O- or-NR 16 - (in which R 16 is hydrogen or C1-4 alkyl.); 
R 4 is 

1) C1-8 alkyl, 

2) carbocyclic ring, 

3) hetero ring, 

4) C1-8 alkyl substituted by 1-3 of substituent selected from the following 

0)-(v); 

(i) carbocyclic ring, 

(ii) hetero ring, 

(iii) COOR 17 (in which R 17 is hydrogen or C1-4 alkyl substituted by one 
phenyl (in which phenyl may be substituted by C1-4 alkoxy.), 

(iv) SR 18 (in which R lfl is hydrogen or C1-4 alkyl.), 

(v) OR 19 (in which R 19 is hydrogen or C1 -4 alkyl.), or 

when J represents -NR 16 - group, R 4 and R 16 taken together with the nitrogen 
atom to which they are attached may represent hetero ring (with proviso that, 
all carbocyclic ring and hetero ring, and hetero ring represented by R 4 and R 16 
taken together with the nitrogen atom to which they are attached may be 
substituted by 1 -3 of substituent selected from the following (i)^(xi); 

(i) C1-4 alkyl, 

(ii) C1-4 alkoxy, 

(iii) phenyl, 

(iv) phenoxy, * 

(v) benzyloxy, 

(vi) -SR 20 (in which R 20 is hydrogen or C 1-4 alkyl.), 

(vii) C2-5 acyl, 

(viii) halogen, 

(ix) C1-4 alkoxycarbonyl, 

(x) nitro, 

(xi) -NR^R 22 (in which R 21 and R 22 each independently, is hydrogen, 



298 



C1-4 alkyl orC1-4 alkoxycarbonyl, orR 21 and R 22 taken together with 
the nitrogen atom to which they are attached may represent 5-7 
membered saturated hetero ring containing another one nitrogen 
atom or one oxygen atom.).). 
With proviso that, the following compounds (1)-(37) are excluded: 

(1) N-(2-aminO"5-nitrophenyl)-3-benzyloxy-2-t-butoxycarbonylamino- 
propanamide, 

(2) N-phenyl-3-benzyloxy-2-t-butoxycarbonylaminopropanamide, 

(3) N-(2-aminophenyl)-3-benzyloxy-2-t-butoxycarbonylaminopropanamide, 

(4) N-(4-nitrophenyl)-3-benzyloxy-2»t-butoxycarbonylaminopropanamide ( 

(5) N-(adamantan-2-yl)-3-benzyloxy-2-t-butoxycarbonylaminopropanamide ( 

(6) N-(pyridin-4-yl)-3-benzyloxy-2-t-butoxycarbonylaminopropanamide, 

(7) N-(2-aminophenyl)-3-benzyloxy-2-t-butoxycarbonylaminobutanamide, 

(8) N-(4-nitrophenyl)-3-benzyloxy-2-t-butoxycarbonylaminobutanamide, 

(9) N-(3-bromo-4,5-dihydroisoxazol-5-ylmethyl)-3-benzyloxy-2-t- 
butoxycarbonylaminobutanamide, 

(10) N-methyl-N-(2 l 6-dimethoxy-4-methylphenyl)-3-benzyloxy-2-t- 
butoxycarbonylaminopropanamide, 

(1 1 ) N-(4-nitrophenyl)-3-benzylthio-2-t-butoxycarbonylaminopropanamide, 

(12) N-(quinolin-6-yl)-3-benzylthio-2-t-butoxycarbonylaminopropanamide, 

(13) N-(2-aminophenyl)-3-benzylthio-2-t-butoxycarbonylaminopropanamide ) 

(14) N-(adamantan-2-yl)-3-(3-ethoxycarbonylpyridin-2-ylthio)-2-t- 
butoxycarbonylaminopropanamide, 

(15) N-methyl-N-(2-ethoxyphenyl)-3-(3-methoxycarbonylpyridin-2-yl)-2-t- 
butoxycarbonylaminopropanamide, 

(16) N-(4-methoxycarbonylphenyl)-3-benzylthio-2-benzyloxycarbonylamino- 
propanamide, 

(17) N-(3-bromo-4 f 5-dihydroisoxazol-5-ylmethyl)-3-benzylthio-2-benzyloxy- 
carbonylaminopropanamide, 

(18) N-(2-methylphenyl)-3-benzylthio-2-benzyloxycarbonylaminopropan- 
amide, 
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(19) N-(3-methylphenyl)-3-benzylthio-2-benzyloxycarbonylaminopropan- 
amide, 

(20) N-(4-methy!phenyl)-3-ben2ylthio-2-benzyloxycarbonylaminopropan- 
amide, 

(21) N-phenyl-S-benzylthio^-benzyloxycarbonylaminopropanamide, 

(22) N-(naphthalen-2-yi)-3-benzylthio-2-benzyloxycarbonyIaminopropan- 
amide, 

(23) N-(naphthalen-1-yt)-3-benzylthio-2-benzyloxycarbonylaminopropan- 
amide, 

(24) N-benzyl-3-benzyithio-2-benzyloxycarbonylaminopropanamide, 

(25) N-(4-chtorophenyl)-3-benzylthio-2-benzyloxycarbonylaminopropan- 
amide, 

(26) N-(4-bromophenyI)«3-benzylthio-2-benzyloxycarbonylaminopropan- 
amide, 

(27) N-(4-nitrophenyl)-3-benzyithio-2-benzyloxycarbonylam!nopropanamide, 

(28) N-(1 l 2 J 3 ) 4-tetrahydronaphthaien-2yl)-3-benzylthio-2-(4-chlorobenzyloxy- 
carbonylamino)propanamide, 

(29) N-methyl-N-(2-ethoxyphenyl)-3-(3-methoxycarbonylpyridin-2-ylthio)-2- 
(3 f 4-dichlorophenylcarbonylamino)propanamide, 

(30) 3-cyclohexyloxycarbonyi-2-t-butoxycarbonylaminopropanoic acid • 
4-nitrobenzy( ester, 

(31) 3-cyclohexy!oxycarbonyl-2-t-butoxycarbonylaminopropanoic acid - benzyl 
ester, 

(32) 3-cycloheptyloxycarbonyl-2-t-butoxycarbonylaminopropanoic acid * 
benzyl ester, 

(33) 3-cyclooctyloxycarbonyl-2-t-butoxycarbonylaminopropanoic acid • benzyl 
ester, 

(34) 3-(2-isopropyl-5-methylcyclohexyloxycarbonyl)-2-t-butoxycarbonylamino- 
propanoic acid • benzyl ester, 

(35) N-(benzyloxycarbonylmethyl)-3-(2-isopropyl-5-methylcyclohexyloxy- 
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carbonyl)-2-t-butoxycarbonylaminopropanamide, 

(36) 3-cyclohexyloxycarbonyl-2-ben2yloxycarbonylaminopropanoic acid • 
benzyl ester, and 

(37) N-phenyI-2,3-bis(benzoylamino)propanamide.], 
a non-toxic salt thereof, or a hydrate thereof. 

5. A compound according to claim 4, wherein E is -S-, -SO-, or -S0 2 -. 

6. A compound according to claim 4, wherein E is -0-. 

1, A compound according to claim 4, wherein E is -COO. 

8. A compound according to claim 4, wherein E is -OCO-, CONR 8 -, -NR 9 CO-, 
-NR 10 -, -CO-, -S0 2 NR 11 -, or -NR 12 S0 2 - (in which R 8 , R 9 , R 10 , R 11 and R 12 are the 
same meanings as described in claim 4.). 

9. A compound according to 5 f which is 

(1) (2R)-3-(4-methoxybenzylthio)-2-t-butoxycarbonylaminopropanoic acid • 
cyclohexyl ester, 

(2) (2R)-N-(4-methoxybenzyl)-3-(4-methoxybenzylthio)-2-t-butoxycarbonyl- 
aminopropanamide, 

(3) (2R)-N-(4-methoxybenzyf)-3-cyclohexylmethylthio-2-t-butoxycarbonyl- 
aminopropanamide, 

(4) (2S)-N-(4-methoxybenzyl)-3-cyclohexylmethylthio-2-t-butoxycarbonyl- 
aminopropanamide, 

(5) (2R)-N-(4-methoxybenzyl)-3-cyclopentylmethylthio-2-t-butoxycarbonyl- 
aminopropanamide, 

(6) (2S)-N-(4-methoxybenzyl)-3-cyclopentylmethylthio-2-t-butoxycarbonyl- 
aminopropanamide, 

(7) (2R)-N-(4-nitrobenzyl)-3-cyclohexylmethylthio-2-t-butoxycarbonyl- 
aminopropanamide, 
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(8) (2R)-N-(furan-2-ylmethyl)-3-cyclohexylmethylthio-2-t-butoxycarbonyl- 
aminopropanamide, 

(9) (2R)-N-(4-dimethylaminobenzyl)-3-cyciohexylmethylthio-2-t-butoxy- 
carbonylaminopropanamide, 

(10) (2R)-2-t-butoxycarbonylamino-3-cyclohexylmethylthiopropanoic acid • 
4-methoxybenzyl ester, 

(1 1 ) (2R)-N-(4-methoxycyclohexylmethyl)-2-t-butoxycarbonylamino : 3- 
cyclohexylmethylthiopropanamide, 

(12) (2R)-N-(4-methoxycyclohexylmethyl)-2-t-butoxycarbonylamino-3- 
cyclohexylmethylthiopropanamide, 

(13) (2R)-N-(4-phenoxybenzyl)-2-t-butoxycarbonylamino-3-cyclohexylmethyl- 
thiopropanamide, 

(1 4) (2R)-N-((1 S)-1 -(4-nitrophenyl)ethyl)-2-t-butoxycarbonylamino-3- 
cyclohexylmethylthiopropanamide, 

(15) (2R)-N-((1R)-1-(4-nitrophenyl)ethyl)-2-t-butoxycarbonylamino-3- 
cyclohexylmethylthiopropanamide, 

(16) (2R)-N-methyl-N-(4-nitrobenzyl)-2-t-butoxycarbonylamino-3- 
cyclohexyl methylthiopropanamide , 

(17) (2R)-N-(1-(4-methoxyphenyl)-1-melhylethyl)-2-t-butoxycarbonylamino-3- 
cyclohexylmethylthiopropanamide, 

(18) (2R)-N-(1 -methyl-1 -(4-nitrophenyl)ethyl)-2-t-butoxycarbonylamino-3- 
cyclohexylmethylthiopropanamide, 

(1 9) (2S)-N-((1 R)-1 -(4-nitrophenyl)ethyl)-2-t-butoxycarbonylamino-3- 
cyclohexylmethylthiopropanamide, 

(20) (2R)-N-methyl-N-(4-methoxybenzyl)-2-t-butoxycarbonylamino-3- 
cycl o h exyl m et hylthi o propan am i de , 

(21) (2R)-N-(4-methoxybenzyl)-3-cyclohexylmethylthio-2-(N'-methyl-N , -(t- 
butoxycarbonyl)amino)propanamide, 

(22) (2R)-N-(4-benzyloxybenzyl)-2-t-butoxycarbonylamino-3- 
cyclohexylmethylthiopropanamide, 

(23) (2R)-N-(3-benzyloxy-4-methoxybenzyl)-2-t-butoxycarbonylamino-3- 
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cyclohexylmethylthiopropanamide, 

(24) N-((1 R)-2-cydohexylmethylthi<>1 -(4-phenylpiperazin-1 - 
ylcarbonyl)ethyl)carbamide acid • t-butyl ester, 

(25) (2R)-N-(2-phenoxypyridin-5-yl)-2-t-butoxycarbonylamino-3- 
cyciohexylmethylthiopropanamide, 

(26) (2R)-N-(2-phenoxypyridin-5-ylmethyl)*2-t-butoxycarbonylamino-3- 
cyclohexylmethylthiopropanamide, 

(27) (2R)-N-(4-(morphoIin-4-yl)ben2yl)-2-t-butoxycarbonylamino-3- 
cyclohexylmethylthiopropanamide, 

(28) (2R)-N-(1-phenylpiperidin-4-yl)-2-t-butoxycarbony!amino-3- 
cyclohexylmethylthiopropanamide, 

(29) (2R)-N-(1-methylpiperidin-4-yl)-2-t-butoxycarbonylamino-3- 
cyclohexylmethylthiopropanamide, 

(30) (2R)-N-(4-methoxybenzyi)3-cyclohexylmethylthio-2-cyclopentyIcarbonyI- 
aminopropanamide, 

(31) (2R)-N-(4-methoxybenzyI)-3-cyclohexylmethyIthio-2-cyclohexylcarbonyl- 
aminopropanamide, 

(32) (2R)-N-(4-methoxybenzyl)-3-cyclohexylmethylthio-2-cyclobutylcarbonyl- 
aminopropanamide, 

(33) (2R)-N-(4-methoxybenzyl)-3-cyclohexy!methylthio-2-cycloheptylcarbonyl- 
aminopropanamide, 

(34) (2R)-N-(4-methoxybenzyl)-3-cyclohexylmethyithio-2-(4-methoxy- 
cyclohexylcarbonylamino)propanamide, 

(35) (2R)-N-(4-methoxybenzyl)-3-cyclohexy(methyithio-2-((2RS)-3-t-butoxy- 
carbonylthiazolidin-2-ylcarbonylamino)propanamide, 

(36) (2R)-N-(4-methoxybenzyI)-3-cyclohexyimethylthio-2-(2-methylpropyl- 
carbonylaminojpropanamide, 

(37) (2R)-N-(4-methoxybenzyl)-3-cyclohexylmethylthio-2-(2-methyIpropyloxy- 
carbonylamino)propanamide, 

(38) (2R)-N-(4-methoxybenzyl)-3-cyclohexylmethylthio-2*(1-(t-butoxy- 
carbonyl)piperidin-4-ylcarbonyIamino)propanamide, 
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(39) (2R)-N-(4-methoxybenzyl)-3-cyclohexylmethylthio-2-(4-(t-butoxy- 
carbonylaminojcyclohexylcarbonylaminojpropanamide, 

(40) (2R)-N-(4-methoxybenzyl)-3-cyclohexy^ 
ylcarbonyIamino)propanamide, 

(41) (2R)-N-(4-methoxyben2yl)-3-cyclohexy!methylthio-2-((4R)-3-t-butoxy- 
carbonylthiazolidin^-ylcarbonylaminojpropanamide, 

(42) (2R)-N-(4-methoxyben2yl)-3-cyclohexylmethylthio-2"((2S)-1-t-butoxy- 
carbonyIpyrrolidin-2*ylcarbonylamino)propanamide, 

(43) (2R)-N-(4-methoxyben2yl)«3-cyclohexylmethylthio-2-(thiazol-4- 
ylcarbonylamino)propanamide ( 

(44) (2R)-N-((1 R)-1 -(4-nitrophenyl)ethyl)-3-cyclohexylmethylthio-2-((4R)-3-t- 
butoxycarbonylthiazolidin-4-ylcarbonylamino)propanamide f 

(45) (2S)-N-((1 R)-1 -(4-nitrophenyl)ethyl)-3-cyclohexylmethylthio-2-((4R)-3-t- 
butoxycarbonylthiazolidin-4-ylcarbonylamino)propanamide, 

(46) (2R)"N-(4-methoxybenzyl)-3-cyclohexylmethylthio-2-(2-t-butoxycarbonyl- 
aminothiazol-4-yIcarbonylamino)propanamide, 

(47) (2R)-N-(4-methoxybenzyi)-3-cyclohexylmethylthio-2-((4S) : 3-t-butoxy- 
carbonylthiazolidin-4-ylcarbonylamino)propanamide, 

(48) (2R)-N-(4-nitrobenzyl)«3-cyclohexylmethylthio-2-((4R)-3-t-butoxycarbonyl- 
thiazolidin-4-ylcarbonylamino)propanamide, 

(49) (2R)-N-(4-nitrobenzyl)-3-cyclohexy!methylthio-2-((2RS)-3-t- 
butoxycarbonylthiazoiidin-2-ylcarbonylamino)propanamide, 

(50) (2R)-N-(4-nitrobenzy!)«3-cyclohexy!methylthio-2-((4R)-3- 
methylthiazolidin-4-ylcarbonylamino)propanamide, ¥ 

(51) (2R)-N-(4-dimethylaminobenzyl)-3-cyciohexylmethylthio-2-((4R)-3-t- 
butoxycarbonylthiazolidin-4-ylcarbonylamino)propanamide, 

(52) (2R)-N-(4-dimethylaminobenzyI)-3-cyctohexylmethy!thio-2-((2RS)-3-t- 
butoxycarbonylthiazolidin-2-ylcarbonylamino)propanamide, 

(53) (2R)-N-(4-nitrobenzyl)-3-cyclohexylmethylthio-2-(1-t-butoxycarbonyl- 
imidazol-4-ylcarbonyIamino)propanamide, 

(54) (2R)-N-(4-nitrobenzyl)-3-cyclohexylmethyithio-2-((4R)-2 f 2- 
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dimethylthiazolidin-4-y!carbonylamino)propanamide, 

(55) (2R)-N-(4-nitrobenzyl)-3-cycfohexyim^ 
amino)propanamide, 

(56) (2R)-N-(4-nitroben2yl)-3-cyclohexylmethylthio-2-(5-methyloxazol-2- 
ylcarbonylamino)propanamide, 

(57) (2R)-N-(4-methoxybenzyl)-3-cyclohexylmethylthio-2-(3-t"butoxycarbonyl- 
thiazolidin-2-ylcarbonylamino)propanamide f 

(58) (2R)-N-(4-methoxybenzyl)-3-cycIohexylmethylthiO"2-(3-t*butoxycarbonyl- 
thiazolidin^-ylcarbonylaminojpropanamide, 

(59) (2R)-N-(4-dimethylaminobenzyl)-3-cyclohexylmethylthio-2-cyclohexyl- 
carbonylaminopropanamide, 

(60) (2S)-N-(4-methoxybenzyl)-3-cyclohexylmethylthio-2-(3-t-butoxycarbonyl- 
thiazolidin-2-ylcarbonylamino)propanamide t 

(61) (2S)-N-(4-methoxybenzyl)-3-cyclohexylmethylthio-2-((4S)-3-t- 
butoxycarbonylthiazolidin-4-ylcarbonylamino)propanamide, 

(62) (2S)-N-(4-methoxybenzyt)-3-cyclohexytmethylthio-2-((4R)-3-t- 
butoxycarbonylthiazolidin-4-ylcarbonylamino)propanamide, . 

(63) (2R)-N-methyl-N-(4-methoxybenzyl)^ 
butoxycarbonylthiazolidin-4-ylcarbonylamino)propanamide, 

(64) (2R)-N-(4-methoxybenzyl)-3^ 

(3-t-butoxycarbonyIthiazolidin-4-ylcarbonyl)amino)propanamide, 

(65) (2R)-N-(4-phenoxybenzy!)-3-cyclohexylmethy!thio-2-((4R)-3-t- 
butoxycarbonylthiazolidin-4-ylcarbonylamino)propanamide, 

(66) (2R)-N-(4-methoxybenzyl)-3-cycIohexylmethylthio-2-((2RS, 4R)-3-t- 
butoxycarbonyl«2-(2-methylpropyl)thiazolidin»4-ylcarbonylamino)propan- 
amide, 

(67) (2R)-N-(4-methoxybenzyl)"3-cyclohexyImethyIthio-2-(pyridin-3- 
yicarbonylamino)propanamide, 

(68) (2R)«N-(4-benzyloxybenzyl)-3-cyclohexylmethylthio-2-((4R)-3-t- 
butoxycarbonylthiazolidin-4-ylcarbonylamino)propanamide, 

(69) (2R)-N-(3-benzyloxy-4-methoxybenzyl)-3-cyclohexylmethylthio-2-((4R)-3- 
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t-butoxycarbonylthiazolidin^-ylcarbonylaminojpropanamide, 

(70) (2R)-N-(4-methoxyben2yl)-3-cyclohexylmethylthio-2-(pyridin-4- 
yIcarbonylamino)propanamide, 

(71 ) (2R)-N-(4-methoxybenzyl)-3-cyciohexylmethyithio-2-((2RS ( 4R)-3-t- 
butoxycarbonyl-2-phenyIthia2olidin-4-ylcarbonylamino)propanamide, 

(72) (4R)-N-((1 R)-2-cyclohexylmethylthio-1 -(4-phenylpiperazin-1 - 
ylcarbonyl)ethyl)-3-t-butoxycarbonylthiazolidin-4-yIcarboxamide, 

(73) (2R)-N-(4-methoxybenzyl)-3"Cyclohexylmethylthio-2-((3RS)-4-t- 
butoxycarbonylthiomorpholin-S-ylcarbonylaminoJpropanamide, 

(74) (2R)rN-{4-phenoxybGnzyl)-3-cyclohexylmGthylthio-2-((3RS)-4-t- 
butoxycarbonylthiomorpholin-3-ylcarbonyIamino)propanamide, 

(75) (2R)-N-(2-phenoxypyridin"5-yl)-3-cyclohexylmethylthio-2-((4R)-3-t- 
butoxycarbonylthiazolidin-4*ylcarbonylamino)propanamide t 

(76) (2R)-N-(4-methoxybenzyl)-3-cyclohexyImethylthio-2-((2RS)-4-t- 
butoxycarbonylthiomorpholin^-ylcarbonylaminojpropanamide, 

(77) (2R)-N"(4-methoxyben2yi)-3-cyclohexylmethylthio-2-((4RS)-3-t- 
butoxycarbonyl-1 , 3-perhydrothiazin-4-ylcarbonylamino)propanamide, 

(78) (2R)-N-(2-phenoxypyridin-5-ylmethyl)-3-cyclohexylmethylthio-2-((4R)-3-t- 
butoxycarbonylthiazolidin-4-ylcarbonylamino)propanamide, 

(79) (2R)-N-(4-(morpholin-4-yl)benzyl)-3-cyclohexylmethylthio-2-((4R)-3-t- 
butoxycarbonylthiazolidin-4-yIcarbonylaminQ)propanamide, 

(80) (2R)-N-(4-phenoxybenzyl)-3-cyciohexylmethylthio-2-((4RS)-3-t- 
butpxycarbonyl-1 , 3-perhydrothiazin-4-ylcarbonyIamino)propanamide, 

(81 ) (2R)-N-(1 -phenylpiperidin-4-yl)-3-cyclohexylmethy!thio-2-((4R)-3-t- 
butoxycarbonylthiazolidin-4-ylcarbonyiamino)propanamide, 

(82) (2R)-N-(4-methoxybenzyl)-3-cycIohexy!methylthio-2-((4R)-2- 
oxothiazolidin^-ylcarbonylaminojpropanamide, 

(83) (2R)-N-(1-methylpiperidi^ 

butoxycarbonylthiazolidin-4-yicarbonyIamino)propanamide, 

(84) (2R)-N-(4-methoxybenzyl)-3-cyclohexylmethylsuIfonyI-2-t- 
butoxycarbonyl-aminopropanamide, 
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(85) (2R)-N-(4-methoxybenzyl)-3-cyclohexylmethylsulfinyl-2-t-butoxycarbonyl- 
aminopropanamide, 

(86) (2R)-N-(4-methoxybenzyl)-3-cyclopentylmethylsulfonyl-2-t- 
butoxycarbonylaminopropanamide, 

(87) (2R)-N-(4-methoxybenzyl)-3-cyclohexylmethylsulfonyl-2-cyclohexyi- 
carbonylaminopropanamide, 

(88) (2S)-N-(4-methoxybenzyl)-3-cyclopentylmethylsulfonyl-2-t-butoxy- 
carbonylaminopropanamide, 

(89) (2R)-N-(4-methoxybenzyl)-3-cyclohexylmethylsulfonyl-2-(4-methoxy- 
cyclohexylcarbonylamino)propanamide, 

(90) (2R)-N-(4-methoxybenzyl)-3-cyclohexylmethylsulfonyf-2-(4-methoxy- 
cyclohexy!carbonylamino)propanamide, 

(91) (2R)-N-(4-methoxybenzyl)-3-cyclohexylmethylsulfonyl-2-cyclobutyl" 
carbonylaminopropanamide, 

(92) (2R)-N-(4-methoxybenzyl)-3-cyclohexyImethylsulfonyl-2-(tetrahydrofuran- 

2- ylcarbonylamino)propanamide, 

(93) (2R)-N-(4-methoxybenzyl)-3-cyc(ohexylmethylsuffonyl-2-cycloheptyl- 
carbonylaminopropanamide, 

(94) (2R)-N-(4-methoxybenzyl)-3-cyclohexylmethylsulfonyl-2-(tetrahydrofuran- 

3- ylcarbonylamino)propanamide, 

(95) (2R)-N-(4-methoxybenzyl)-3-cyclohexylmethylsulfonyl-2-((2RS)-3-t- 
butoxycarbonylthiazoIidin-2-ylcarbonylamino)propanamide, 

(96) (2R)-N-(4-methoxybenzyl)-3-cyclohexylmethylsulfonyl-2-((4R)-3-t- 
butoxycarbonylthiazolidin-4-ylcarbonylamino)propanamide, * 

(97) (2R)-N-(4-methoxybenzyl)-3-cyclohexylrnethylsulfonyl-2-(3-t- 
butoxycarbonyIthiazoIidin-2-ylcarbonylamino)propanamide ( 

(98) (2R)-N-(4-methoxybenzyl)-3-cyclohexylmethylsulfinyl-2-((4R)-3-t- 
butoxycarbonylthiazolidin-4-ytcarbonylamino)propanamide, 

(99) (2R)-N-(4-methoxybenzyl)-3-cyclohexy!methyIsu!fonyl-2-(1-t- 
butoxycarbonylpiperidin-4-ylcarbonylamino)propanamide, 

(100) (2R)-N-(4-methoxybenzyl)-3-cyclohexylmethylsulfonyI-2-(4-t- 
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butoxycarbonylaminocyclohexylcarbonylamino)propanamide, 

(101) (2R)-N-(4-methoxybenzyl)-3-cyclohexylmethylsulfonyl-2-((2RS)- 
thiazolidin-2-ylcarbonylamino)propanamide, 

(102) (2R)-N-(4-methoxybenzyl)-3-cyclohexylmethylthio-2-(piperidin-4- 
ylcarbonylamino)propanamide, 

(103) (2R)-N-(4-methoxybenzyl)-3-cyclohexylmethylthio-2-(4- 
aminocyclohexylcarbonylamino)propanamide, 

(1 04) (2R)-N-((1 R)-1 -(4-nitrophenyl)ethyl)-3-cyclohexylmethylthio-2 : ((4R)- 
thiazolidin-4-ylcarbonylamino)propanamide, 

(105) (2R)-N-(4-methoxybenzyl)-3-cyclohexylmethylthio-2-((4S)-thiazolidin-4- 
ylcarbonylamino)propanamide, 

(106) (2R)-N-(4-nitrobenzyl)-3-cyclohexylmethylthio-2-((4R)-thiazolidin-4- 
ylcarbonylamino)propanamide, 

(107) (2R)-N-(4-nitrobenzyl)-3-cyclohexylmethylthio-2-((2RS)-thiazolidin-2- 
ylcarbonylamino)propanamide, 

(108) (2R)-N-(4-nitrobenzyl)-3-cyclohexylmethylthio-2-(imidazol-4- 
ylcarbonylamino)propanamide, 

(109) (2R)-N-(4-dimethylaminobenzyl)-3-cyclohexylmethylthio-2-((4R)- 
thiazolidin-4-ylcarbonylamino)propanamide, 

(110) (2R)-N-(4-dimethylaminobenzyl)-3-cyclohexylmethylthio-2-((2RS)- 
thiazolidin-2-ylcarbonylamino)propanamide, j 

(111) (2R)-N-(4-benzyloxybenzyl)-3-cyclohexylmethylthio-2-((4R)-thiazolidin- 
4-ylcarbonylamino)propanamide, 

(1 1 2) (2R)-N-(3-benzyloxy-4-methoxybenzyl)-3-cyclohexylmethylthio-2-((4R)- 
thiazolidin-4-ylcarbonylamino)propanamide, 

(113) (2R)-N-(4-methoxybenzyl)-3-(tetrahydropyran-2-yl)methylthio-2-t- 
butoxycarbonylaminopropanamide, 

(114) (2R)-N-(4-methoxybenzyl)-3-(bicyclo[2.2.1]heptan-2-ylmethylthio)-2-t- 
butoxycarbonylaminopropanamide, 

(1 1 5) (2R)-N-(4-methoxybenzyl)-3-(4-methoxycyclohexylmethylthio)-2-t- 
butoxycarbonylaminopropanamide, 
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(1 1 6) (2R)-N-(4-methoxybenzyl)-3-(1 -methylpiperidin-2-ylmethylthio)-2-t- 
butoxycarbonylaminopropanamide, 

(117) (2R)-N-(4-methoxybenzyl)-3-(pyridin-4-ylmethylthio)-2-t- 
butoxycarbonylaminopropanamide, 

(1 1 8) (2R)-N-(4-methoxybenzyl)-3-(quinolin-2-ylmethylthio)-2-t- 
butoxycarbonylaminopropanamide, 

(1 1 9) (2R)-N-(4-methoxybenzyl)-3-(imidazol-4-ylmethylthio)-2-t- 
butoxycarbonylaminopropanamide, 

(120) (2R)-N-(4-methoxybenzyl)-3-((1R, 4R, 5R)-bicycio[2.2.1]hept-2-en-5- 
ylmethylthio)-2-t-butoxycarbonylaminopropanamide, 

(121) (2R)-N-(4-methoxybenzyl)-3-((1S, 4S, 5S)-bicyclo[2.2.1]hept-2-en-5- 
ylmethylthio)-2-t-butoxycarbonylaminopropanamide, 

(122) (2R)-N-(4-methoxybenzy))-3-((1S, 2R, 4R)-bicyclo[2.2.1]heptan-2- 
ylmethylthio)-2-t-butoxycarbonylaminopropanamide, 

(123) (2R)-N-(4-methoxybenzyl)-3-((1R, 2S, 4S)-bicyclo[2.2.1]heptan-2- 
ylmethylthio)-2-t-butoxycarbonylaminopropanamide, 

(124) (2R)-N-(4-methoxybenzyl)-3-(piperidin-1-ylsulfonyl)-2-t- ■ 
butoxycarbonylaminopropanamide, 

(125) (2R)-N-(4-phenoxybenzyl)-3-cyclohexylmethylthio-2-((4R)-thiazolidin-4- 
ylcarbonylamino)propanamide, 

(1 26) (2R)-N-(1 -phenylpiperidin-4-yl)-3-cyclohexylmethylthio-2-((4R)- 
thiazolidin-4-ylcarbonylamino)propanamide, 

(127) (2R)-N-(4-methoxybenzyl)-3-cyclohexy!methylthio-2-((2RS)-thiazolidin- 
2-ylcarbonylamino)propanamide, '* 

(128) (2R)-N-(4-methoxybenzyl)-3-cyclohexylmethylthio-2-((4R)-thiazolidin-4- 
ylcarbonylamino)propanamide, 

(129) (2R)-N-(4-methoxybenzyl)-3-cyclohexylmethylthio-2-(2-aminothiazol-4- 
ylcarbonylamino)propanamide, 

(130) (2R)-N-(4-methoxybenzyl)-3-cyclohexylmethylthio-2-(thiazolidin-2- 
ylcarbonylamino)propanamide, 

(1 31 ) (2R)-N-(4-methoxybenzyl)-3-cyclohexylmethylthio-2-((2RS, 4R)-2-(2- 
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methylpropyl)thiazolidin-4-ylcarbonylamino)propanamide, 

(1 32) (2R)-N-(4-methoxybenzyl)-3-cyclohexylmethylthio-2-((2RS, 4R)-2- 
phenylthia2olidin-4-ylcarbonylamino)propanamide, 

(133) (4R)-N-((1R)-2-cyclohexylmethylthio-1-(4-phenylpipera2in-1- 
ylcarbonyl)ethyl)thiazolidin-4-ylcarboxamide, 

(1 34) (2R)-N-(4-methoxybenzyl)-3-cyclohexylmethylthio-2-((3RS)- ' 
thiomorpholin-3-ylcarbonylamino)propanamide, 

(135) (2R)-N-(4-phenoxybenzyl)-3-cyclohexylmethylthio-2-((3RS)- 
thiomorpholin-3-ylcarbonylamino)propanamide, 

(136) (2R>N-(2-phenoxypyridin-5-yl)-3-cyclohexylmethylthio-2-((4R)- 
thiazolidin-4-ylcarbonylamino)propanamide, 

(137) (2R)-N-(4-methoxybenzyl)-3-cyclohexylmethylthio-2-((2RS)- 
thiomorpholin-2-ylcarbonylami.no)propanamide, 

(138) (2R)-N-(4-methoxybenzyl)-3-cyclohexylmethylthio-2-((4RS)-1 , 3- 
perhydrothiazin-4-ylcarbonylamino)propanamide, 

(139) (2R)-N-(2-phenoxypyridin-5-ylmethyl)-3-cyclohexylmethylthio-2-((4R)- 
thiazolidin-4-ylcarbonylamino)propanamide, 

(140) (2R)-N-(4-(morpholin-4-yl)benzyl)-3-cyclohexylmethylthio-2-((4R)- 
thiazolidin-4-ylcarbonylamino)propanamide, 

(141) (2R)-N-(4-phenoxybenzyl)-3-cyclohexylmethylthio-2-((4RS)-1 , 3- 
perhydrothiazin-4-ylcarbonylamino)propanamide, 

(1 42) (2R)-N-(1 -methylpiperidin-4-yl)-3-cyclohexylmethylthio-2-((4R)- 
thiazolidin-4-ylcarbonylamino)propanamide, 

(143) (2R)-N-((1R)-1-(4-nitrophenyl)ethyl)-3-cyclohexylmethylthio-2-((4R)-3-(2- 
methylpropylcarbonyl)thiazolidin-4-ylcarbonylamino)propanamide, 

(144) (2R)-N-(4-methoxybenzyl)-3-cyclohexylmethylthio-2-((2RS)-3- 
acetylthiazolidin-2-ylcarbonylamino)propanamide, 

(145) (2R)-N-(4-phenoxybenzyl)-3-cyclohexylmethylthio-2-((4R)-3- 
methoxycarbonylthiazolidin-4-ylcarbonylamino)propanamide, 

(146) (2R)-N-(4-phenoxybenzyl)-3-cyclohexylmethylthio-2-((4R)-3-(2- 
methylpropoxycarbonyl)thiazolidin-4-ylcarbonylamino)propanamide, 
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(147) (2R)-N-(4-methoxyben2yl)-3-cyciohexy!methylthio-2-((4R)-3- 
methoxycarbonylthiazolidin^-ylcarbonylaminojpropanamide, 

(148) (2R)-N-(4-methoxybenzyl)-3-cyclohexylmethylthio-2-((4R)-3-(2- 
methylpropoxycarbonyl)thiazolidin-4-ylcarbonylamino)propanamide, 

(149) (2R)-N-(4-dimethylaminobenzyl)-3-cyclohexylmethylthio-2»(thiazolidin- 
2-ylcarbonylamino)propanamide, 

(150) (2R)-N-(4-methoxybenzyl)-3-cyclohexy(methylthio-2-(((4R)-3-t- 
butoxycarbonylthiazolidin-4-ylmethyl)amino)propanamide, 

(151) (2R)*N-(4-phenoxybenzyl)-3-cyclohexylmethylthio-2-(((4R)-3-t- 
butoxycarbonylthiazoIidin"4-ylmethyl)amino)propanamide, 

(152) (2R)-N-(4-methoxybenzyl)-3-cyclohexylmethylthio-2-((thiophen-2- 
ylmethyl)amino)propanamide ) 

(1 53) (2R)-N-(4-methoxybenzyl)-3-cyclohexylmethylthio-2- 
((cyclohexylmethyl)amino)propanamide, 

(154) (2R)-N-(4-methoxybenzyi)-3-cyclohexylmethylthio-2-(((4RS)-3-t- 
butoxycarbonyl-1 , 3-perhydrothiazin-4-yImethyl)amino)propanamide, 

(155) (2R)-N-(4-phenoxybenzyl)-3-cyclohexylmethylthio-2-((thipphen-2- 
ylmethyl)amino)propanamide, 

(1 56) (2R)-N-(4-phenoxybenzyl)-3-cyclohexylmethylthio-2- 
((cyclohexyImethyl)amino)propanamide, 

(157) (2R)-N-(4-methoxybenzyl)^ 
methylbutyryl)thiazolidin-4-ylmethyl)amino)propanamide ( 

(158) (2R)-N-(4-methoxybenzyl)-3-cyclohexylmethylthio-2-(((4R)-thiazolidin-4- 
ylmethyl)amino)propanamide, * 

(159) (2R)-N-(4-phenoxybenzyl)-3«cyclohexylmethylthio-2-(((4R)-thiazoIidin-4- 
ylmethyl)amino)propanamide, 

(1 60) (2R)-N-(4^methoxybenzy!)-3-cyclohexylmethylthio-2-(((4RS)-1 , 3- 
perhydrothiazin^-ylmethyljaminojpropanamide, 

(161) (2R)-N-(4-methoxybenzyl)-3-((1S, 2R, 4R)-bicyclo[2.2.1]heptan«2- 
ylmethylthio)-2-((4R)-3-t-butoxycarbonyIthiazolidin-4-ylcarbonylamino)- 
propanamide, or 
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(162) (2R)-N-(4-methoxybenzyl)-3-((1S, 2R, 4R)-bicyclo[2.2.1]heptan-2- 
ylmethylthio)-2-((4R)«thia2olidin-4-ylcarbonylamino)propanamide, 
or a non-toxic salt thereof, or a hydrate thereof. 

10. A compound according to 6, which is 

(1) (2S)-N-(4-methoxyben2yI)-3-cyclohexyImethoxy-2-t-butoxycarbonyl- 
aminopropanamide, 

(2) (2R)-3-cyclohexyImethoxy-2-t-butoxycarbonylaminopropanoic acid * 
4-methoxybenzyl ester, 

(3) (2S)-3-cyclohexylmethoxy-2-t-butoxycarbonyIaminopropanoic acid • 
4-methoxybenzyl ester, 

(4) (2S)-N-(4*methoxybenzyl)-3-benzyloxy-2-t-butoxycarbonylaminopropan- 
amide, 

(5) (2S)-N-(4-dimethylaminobenzyl)-3-cyclohexylmethoxy-2-t-butoxycarbonyl- 
aminopropanamide, 

(6) (2R)-N-(4-methoxybenzyl)-3-cyclohexylmethoxy-2-t-butoxycarbonylamino- 
propanamide, 

(7) (2S)-N-methyI-N-(4-methoxybenzyl)-3-cyclohexylmethoxy-2-t-butoxy- 
carbonylaminopropanamide, 

(8) (2RS)-N-(4-methoxybenzyl)-4-cyclohexyImethoxy-2-t-butoxycarbonyl- 
aminobutanamide, 

(9) (2S)-N-(4-nitrobenzyl)-3-cyciohexyimethoxy-2-t-butoxycarbonylamino- 
propanamide, 

(10) (2S)*N-(4-methoxybenzyl)-3-(2-cyclohexenyloxy)-2-t-butoxycarbonyl- 
aminopropanamide, 

(1 1 ) (2S)-N-(4-methoxybenzyl)-3-cyclohexyloxy-2-t-butoxycarbonylamino- 
propanamide, 

(12) (2S)-N-(4-methoxybenzyl)-3-cycIopentylmethoxy-2-t-butoxycarbonyl- 
aminopropanamide, 

(13) (2S)-N-(4-methoxybenzyl)-4-(2-cyclohexenyloxy)-2-t-butoxycarbonyl- 
aminobutanamide, 
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(14) (2S)-N-(4-methoxybenzyl)-4-cyclohexyloxy-2-t-butoxycarbonyl- 
aminobutanamide, 

(15) (2R)-N-(4-nitrobenzyl)-3-cyclohexylmethoxy-2-t-butoxycarbonyl- 
aminopropanamide, 

(16) (2S)-N-(4-methoxyben2yl)-3-cyclohexyImethoxy-2-ben2oy!amino- 
propanamide, 

(17) (2S)-N-(4-methoxybenzyl)-3-cycIohexylmethoxy-2-phenylsulfonylamino- 
propanamide, 

(18) (2S)-N-(4-methoxybenzyl)-3-cyclohexylmethoxy-2-pivaloylaminopropan- 
amide, 

(19) (2S)-N-(4-methoxybenzyl)-3-cyclohexylmethoxy-2-(4-methoxybenzoyl- 
amino)propanamide, 

(20) (2S)-N-(4-methoxybenzyl)-3-cyclohexylmethoxy-2-(4-nitrobenzoyl- 
amino)propanarnide, 

(21 ) (2S)-N-(4-methoxybenzyl)-3-cyclohexylmethoxy-2-(1 2-methyltridecyl- 
carbonylamino)propanamide, 

(22) (2S)-N-(4-methoxybenzyl)-3-cyclohexylmethoxy-2-cyciohexylcarbonyl- 
aminopropanamide, 

(23) (2S)-N-(4-methoxybenzyl)-3-cyclohexyimethoxy-2-(4-methoxyphenyl- 
suIfonylamino)propanamide, 

(24) (2S)-N-(4-methoxybenzyl)-3-cyclohexyIij!ethoxy-2-cyclohexylsulfonyl- 
aminopropanamide, or 

(25) (2R)-N-(4-methoxybenzyl)-3-cyclohexylmethoxy-2-cyclohexyIcarbonyl- 
aminopropanamide, * 

or a non-toxic salt thereof, or a hydrate thereof. 

1 1 . A compound according to 7, which is 

(1) (2S)-3-cyclopentyioxycarbonyi-2»t-butoxycarbonyIaminopropanoic acid • 
benzyl ester, 

(2) (2S)-3-benzyloxycarbonyl-2-t-butoxycarbonylaminopropanoic acid • 
cyclohexyl ester, 
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(3) (2S)-3-ben2yloxycarbonyl-2-t-butoxycarbonyIaminopropanoic acid • 
cyclopentyl ester, 

(4) (2R)-3-ben2yloxycarbonyI-2-t-butoxycarbonylaminopropanoic acid • 
cyclohexyl ester, 

(5) (2R)-3-benzyIoxycarbonyl-2-t-butoxycarbonylaminopropanoic acid • 
cyclopentyl ester, 

(6) (2R)-3-cyclopentyloxycarbonyl-2-t-butoxycarbonylaminopropanoic acid • 
benzyl ester, 

(7) (2S)-4-cyclopentylpxycarbonyl-2-t-butoxycarbonylaminobutanoic acid • 
benzyl ester, 

(8) (2R)-4"Cyclohexyloxycarbonyl-2-t-butoxycarbonyiaminobuianoic acid - 
benzyl ester, 

(9) (2R)-4-cyclopentyloxycarbonyl-2-t-butoxycarbonylaminobutanoic acid • 
benzyl ester, 

(10) (2S)-4-benzyloxycarbonyl-2-t-butoxycarbonylaminobutanoic acid * 
cyclohexyl ester, 

(11) (2S)-4-benzyloxycarbonyl-2-t-butoxycarbonylaminobutanoic acid • 
cyclopentyl ester, 

(12) (2R)-4-benzyloxycarbonyl-2-t-butoxycarbonylaminobutanoic acid • 
cyclohexyl ester, 

(13) (2R)-4-benzyloxycarbonyl-2-t-butoxycarbonylaminobutanoic acid • 
cyclopentyl ester, 

(14) (2S)-3-cyclopentyloxycarbonyl-2-(N*t-butoxycarbonyl-N-methylamino)- 
propanoic acid • 4-nitrobenzyl ester, 

(15) (2S)-3-cyclohexyloxycarbonyl-2-(N-t-butoxycarbonyl-N-amino)propanoic 
acid • 4-nitrobenzyl ester, 

(16) (2S)-3-cyclobutyloxycarbonyl-2-t-butoxycarbonylaminopropanoic acid • 
benzyl ester, 

(17) (2S)-3-(adamantan»2-yloxycarbonyl)-2-t-butoxycarbonylaminopropanoic 
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acid • benzyl ester, - 

(1 8) (2S)-3-(adamantan-1 -yloxycarbonyl)-2-t-butoxycarbonytaminopropanoic 
acid • benzyl ester, 

(19) (2S)-4-cyclohexyloxycarbonyl-2-t-butoxycarbonylaminobutanoic acid • 
4-nitrobenzyl ester, 

(20) (2S)-3-cyclohexyloxycarbonyl«2-t-butoxycarbonylaminopropanoic acid ■ 
4-fluorobenzyl ester, 

(21) (2R)-3-cyclohexyloxycarbonyl-2-t-butoxycarbonylaminopropanoic acid * 
4-fluorobenzyl ester, . 

(22) (2S)-3-cyclohexyloxycarbonyl-2-t-butoxycarbonylaminopropanoic acid • 
4-methoxybenzyl ester, 

(23) (2R)-3-cyclohexyloxycarbonyl-2-t-butoxycarbonylaminopropanoic acid • 
4-methoxybenzyl ester, 

(24) (2S)-3-cyclohexyloxycarbonyl-2-benzyloxycarbonylaminopropanoic 
acid • 4-nitrobenzyl ester, 

(25) (2S)-3-cyclohexyloxycarbonyl-2-t-butoxycarbonylaminopropanoic acid • 
4-nitrophenethyl ester, 

(26) (2S)-N-ben2yl-3-cyclohexyloxycarbonyl-2-t-butoxycarbonylamino- 
propanamide, 

(27) (2S)-3-cyclopentyloxycarbonyl-2-t-butoxycarbonylaminopropanoic acid • 
4-methoxybenzyl ester, 

(28) (2S)-3-(4-methoxybenzyloxycarbonyl)-2-t-butoxycarbonylamino- 
propanoic acid • cyclohexyl ester, 

(29) (2S)-3-(4-nitrobenzyloxycarbonyl)-2-t-butoxycarbonylaminopropanoic 
acid • cyclohexyl ester, 

(30) (2S)-3-(4-methoxybenzyloxycarbonyI)-2-t-butoxycarbonylaminopro- 
panoic acid • cyclopentyl ester, 

(31) (2S)-3-(4-nitrobenzyloxycarbonyl)-2-t-butoxycarbonylaminopropanoic 
acid • cyclopentyl ester, 
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(32) (2R)-3-(4-methoxyben2yloxycarbonyl)-2-t-butoxycarbonylaminopropanoic 
acid • cyclohexyl ester, 

(33) (2R)-3-(4-nitroben2yloxycarbonyl)-2-t-butoxycarbonylaminopropanoic 
acid • cyclohexyl ester, 

(34) (2R)-3-(4-methoxybenzyloxycarbonyl)-2-t-butoxycarbonylaminopropanoic 
acid • cyclopentyl ester, 

(35) (2R)-3-(4-nitrobenzyloxycarbonyl)-2-t-butoxycarbonylaminopropanoic 
acid • cyclopentyl ester, 

(36) (2R)-3-cyclopentyloxycarbonyl-2-t-butoxycarbonylaminopropanoic acid * 
4-methoxybenzyl ester, 

(37) (2S)-4-cyclohexyloxycarbonyl-2-t-butoxycarbonyiaminobutanoic acid * 
4-methoxybenzyl ester, 

(38) (2S)-4-cyclopentyloxycarbonyl-2-t-butoxycarbonylaminobutanoic acid * 
4-methoxybenzyl ester, 

(39) (2S)-4-cycIopentyloxycarbonyl-2-t-butoxycarbony!aminobutanoic acid • 
4-nitrobenzyl ester, 

(40) (2R)-4-cyclohexyloxycarbonyl-2-t*butoxycarbonyIaminobutanoic acid • 
4-methoxybenzyl ester, 

(41) (2R)-4-cyclohexyloxycarbonyl-2-t-butoxycarbonylaminobutanoic acid • 
4-nitrobenzyl ester, 

(42) (2R)-4-cyclopentyloxycarbonyl-2-t-butoxycarbonylaminobutanoic acid • 
4-methoxybenzyl ester, 

(43) (2R)"4-cyclopentyloxycarbonyl-2-t-butoxycarbonylaminobutanoic acid • 
4-nitrobenzyl ester, 

(44) (2S)-4-(4-methoxybenzyloxycarbonyl)-2-t-butoxycarbonylaminobutanoic 
acid • cyclohexyl ester, 

(45) (2S)-4-(4-nitrobenzyloxycarbonyI)-2-t-butoxycarbonylaminobutanoic 
acid • cyclohexyl ester, 

(46) (2S)-4-(4-methoxybenzyloxycarbonyl)-2-t-butoxycarbonylaminobutanoic 
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acid • cyclopentyl ester, 

(47) (2S)-4-(4-nitroben2yloxycarbonyl)-2-t-butoxycarbonylaminobutanoic 
acid • cyclopentyl ester, 

(48) (2R)-4-(4-methoxybenzyIoxycarbonyl)-2-t-butoxycarbonylaminobutanoic 
acid • cyclohexyl ester, 

(49) (2R)-4-(4-nitroben2yloxycarbonyl)-2-t-butoxycarbonylaminobutanoic 
acid • cyclohexyl ester, ; 

(50) (2R)-4-(4-methoxyben2yloxycarbonyl)-2-t-butoxycarbonylaminobutanoic 
acid • cyclopentyl ester, 

(51) (2R)-4-(4-nitrobenzyloxycarbonyl)-2-t-butoxycarbonylaminobutanoic 
acid • cyclopentyl ester, 

(52) (2S)-N-(4-methoxyben2yl)-3-cyclohexyloxycarbonyl-2-t-butoxycarbonyl- 
aminopropanamide, 

(53) (2S)-N-(4-methoxyben2yl)-3-cyclohexyloxycarbonyl-2-t-butoxycarbonyl- 
aminopropanamide, 

(54) (2S)-3-cyclopentyloxycarbonyl-2-t-butoxycarbonylaminopcopanoic acid • 
2-pyridylmethyl ester, 

(55) (2S)-3-cyclopentyloxycarbonyl-2-t-butoxycarbonylaminopropanoic acid • 
4-t-butylbenzyl ester, 

(56) (2S)-3-cyclopentyloxycarbonyl-2-t-butoxycarbonylaminopropanoic acid • 

2- methoxybenzyl ester, 

(57) (2S)-3-cyclopentyloxycarbonyl-2-t-butoxycarbonylaminopropanoic acid • 

3- methoxyben2yl ester, 

(58) (2S)-3-cyclopentyloxycarbonyl-2-t-butoxycarbonylaminopropanoic acid • 

3- pyridylmethyl ester, 

(59) (2S)-3-cyclopentyloxycarbonyl-2-t-butoxycarbonylaminopropanoic acid * 

4- pyridylmethyI ester, 

(60) (2S)-3-cyclopentyloxycarbonyl-2-t-butoxycarbonylaminopropanoic acid * 
4-chloroben2yl ester, 
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(61 ) (2S)-3-cyclopentyloxycarbonyl-2-t-butoxycarbonylaminopropanoic acid 
4-bromobenzyl ester, 

(62) (2S)-3-cyclopentyloxycarbonyl-2-(N-methyl-N-t-butoxycarbonylamino)- 
propanoic acid • 4-methoxybenzyl ester, 

(63) (2S)-3-cyclohexyloxycarbonyl-2-(N-methyl-N-t-butoxycarbonyIamino)- 
propanoic acid • 4-methoxybenzyl ester, 

(64) (2S)-3-cyclohexyloxycarbonyl*2-t-butoxycarbonylaminopropanoic acid 
4-methoxyphenethyl ester, 

(65) (2S)-3-cyclohexyloxycarbonyl*2-t-butoxycarbonylaminopropanoic acid 

3- (4-methoxyphenyl)propyi ester, 

(66) (2S)-3-cyclohexyIoxycarbonyi-2-t*butoxycarbonyiaminopropanoic acid 
furan-2-ylmethyl ester, 

(67) (2S)*3-cyciohexyloxycarbonyl-2-t-butoxycarbonylaminopropanoic acid 
thiophen-2-ylmethyl ester, 

(68) (2S)*3-cyclohexyloxycarbonyl-2-t-butoxycarbonylaminopropanoic acid 

4- (4-methoxyphenyl)butyl ester, 

(69) (2S)-3-cyclohexyloxycarbonyl-2-t-butoxycarbonylaminopropanoic acid 
cyclohexyl ester, 

(70) (2S)-3-cycIohexy!oxycarbonyl-2-t-butoxycarbonyIaminopropanoic acid 
methyl ester, 

(71) (2S)-N-(4-methoxyphenyl)-3-cyclohexyloxycarbonyl-2-t-butoxycarbonyl 
amlnopropanamide, 

(72) (2S)-3-cycIobutyloxycarbonyl-2-t-butoxycarbonylaminopropanoic acid • 
4-methoxybenzyl ester, 

(73) (2S)-3-cyclohexyIoxycarbonyl-2-t-butoxycarbonylaminopropanoic acid 
diphenyimethyl ester, 

(74) (2S)-N-((1 S)-2-phenyI-1 -benzyloxycarbonylethyl)-3-cyclohexyloxy- 
carbonyl-2-t-butoxycarbonylaminopropanamide, 

(75) (2S)-N-((1 S)-1 -benzyloxycarbonylethyl)-3-cyclohexyloxycarbonyl-2-t- 
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butoxycarbonylaminopropanamide, 

(76) (2S)-3»ben2yloxycarbonyl-2-t-butoxycarbonylaminopropanoic acid • 
4-methoxybenzyl ester, 

(77) (2S)-3-cydoheptyloxycarbonyl-2-t-butoxycarbonylaminopropanoic acid • 
4-methoxybenzyl ester, 

(78) (2S)-3-cycIooctyloxycarbonyl-2"t-butoxycarbonylaminopropanoic acid * 

4-methoxybenzyl ester, ; 

(79) (2S)-3-(adamantan-2-yloxycarbonyl)-2-t-butoxycarbonylaminopropanoic 
acid • 4-methoxybenzyl ester, 

(80) (2S)-3-(adamantan-1"yloxycarbonyl)-2-t-butoxycarbonylaminopropanoic 
acid • 4-methoxybenzyl ester, 

(81 ) (2S)-N-((1 S)-1 -(4-methoxybenzyloxycarbonyl)ethyl)-3-cyclohexyloxy- 
carbonyl-2-benzyloxycarbonylaminopropanamide, 

(82) (2S)-N-((1 S)-2-phenyl-1 -(4-methoxybenzyloxycarbonyl)ethyl)-3- 
cyclohexyloxycarbonyl-2-benzyloxycarbonylaminopropanamide, 

(83) (3S)-3-t-butoxycarbonylamino-3-(1, 2, 3, 4-tetrahydroquinolin-1- 
y!carbonyl)propanoic acid • cyclohexyl ester, 

(84) (3S)-3-t-butoxycarbonylamino-3-(1, 2, 3 f 4-tetrahydroisoquinolin-2- 
ylcarbonyl)propanoic acid * cyclohexyl ester, 

(85) (2S)-N-methyl-N-(1 , 1 -dimethyl-2-phenylethyl)-3-cyclohexyloxycarbonyl- 
2-t-butoxycarbonylaminopropanamide, 

(86^ (2S)-N-((1 S)-1 -carboxy-2-phenylethyl)-3-cyclohexyloxycarbonyl-2-t* 
butoxycarbonylaminopropanamide, * 

(87) (2S)-N-((1 S)-1 -carboxyethyi)-3-cyclohexy!oxycarbonyl-2-t-butoxy- 
carbonylaminopropanamide, 

(88) (2S)-N-((lS)-1-(4-methoxybenzyloxycarbonyl)ethyl)-3-cyclohexyloxy- 
carbonyl-2-t-butoxycarbonylaminopropanamide, 

(89) (2S)-N-((1 S)-2-phenyl-1 -(4-methoxybenzyloxycarbonyl)ethyl)-3- 
cyclohexyloxycarbonyl-2-t-butoxycarbonylaminopropanamide, 

(90) (2S)-3-cyclopentyloxycarbonyl-2-methylcarbonylaminopropanoic acid • 
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4-methoxybenzyl ester, 

(91) (2S)-3-cyclopentyloxycarbonyl-2-benzoytaminopropanoic acid • 
4-methoxybenzyl ester, 

(92) (2S)-3-cyclopentyloxycarbonyl-2-pivaloylaminopropanoic acid • 
4-methoxybenzyl ester, 

(93) (2S)-3-cyclopentyloxycarbonyl-2-cinnamoylaminopropanoic acid * 
4-methoxybenzyl ester, • 

(94) (2S)-3-cyclopentyloxycarbonyl-2-valerylaminopropanoic acid • 
4-methoxybenzyl ester, 

(95) (2S)-3-cyclopentyloxycarbonyl-2-(octylcarbonylamino)propanoic acid • 
4-methoxybenzyi ester, 

(96) (2S)-3-cyclopentyloxycarbonyl-2-mesylaminopropanoic acid * 
4-methoxybenzyl ester, 

(97) (2S)-3-cyclopentyloxycarbonyl-2-phenylsulfonylaminopropanoic acid * 
4-methoxybenzyl ester, 

(98) (2S)-3-cyclopentyloxycarbonyl-2-(butylsulfonylamino)propanoic acid • 
4-methoxybenzyl ester, 

(99) (2S)-3-cyclopentyloxycarbonyl-2-(octylsulfonylamino)propanoic acid • 
4-methoxybenzyl ester, 

(100) (2S)-3-cyclopentyloxycarbonyl-2-((E)-styrylsulfonylamino)propanoic 
acid * 4-methoxybenzyl ester, 

(1 01 ) (2S)-3-cyclopentyloxycarbonyl-2-benzyloxycarbonylaminopropanoic 
acid * 4-methoxybenzyl ester, 

(102) (2S)-3-cyclohexyloxycarbonyl-2-benzoylaminopropanoic acid 
4-methoxybenzyl ester, 

(103) (2S)-3-cyclohexyloxycarbonyl-2-(4-fluorobenzoylamino)propanoic 
acid * 4-methoxybenzyl ester, 

(104) (2S)-3-cyclohexyloxycarbonyl-2-(4-methoxybenzoyl)propanoic acid • 
4-methoxybenzyl ester, 
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(105) (2S)-3-cyclohexyloxycarbonyl-2-(4-phenylbenzoylamino)propanoic 
acid * 4-methoxybenzyI ester, 

(106) (2S)"3-cyclohexyloxycarbonyl-2-(4-nitrobenzoylamino)propanoic acid * 
4-methoxybenzyl ester, 

(107) (2S)-3-cyclohexyloxycarbonyl-2-(4-acetyIbenzoylamino)propanoic 
acid • 4-methoxybenzyl ester, 

(108) (2S)"3"Cyclohexyloxycarbonyl-2-(4-methylthiobenzoylamino)propanoic 
acid • 4-methoxybenzyl ester, 

(109) (2S)-3-cyclohexyloxycarbonyl-2-(4-dimethylaminobenzoylamino)- 
propanoic acid • 4-methoxybenzyl ester, 

(1 1 0) (2S)-N-((1 S)-1 -carboxyethyl)-3-cyclohexyloxycarbonyi-2-beri2yioxy- 
carbonylaminopropanamide, 

(111) (2S)-N-((1 S)-2-phenyl-1 -carboxyethyl)-3-cyclohexyloxycarbonyl-2- 
benzyloxycarbonylaminopropanamide, 

(1 1 2) (2S)-3-cyclohexyloxycarbonyl-2-(N-benzyl-N-t-butoxycarbonylamino)- 
propanoic acid • 4-methoxybenzyl ester, or 

(113) (2S)-3-cyclohexyloxycarbonyl-2-benzylaminopropanoic acid • 
4-methoxybenzyl ester, 

or a non-toxic salt thereof, or a hydrate thereof. 
1 2. A compound according to claim 8, which is 

(1 ) ^(2S)-3-cyclohexylcarbamoyl-2-t-butoxycarbonylaminopropanoic acid * 
benzyl ester, * 

(2) (2S)-3-cyclopentylcarbamoyl-2-t-butoxycarbonylaminopropanoic acid • 
benzyl ester, 

(3) (2S)-4-(pyrrolidin-1-ylcarbonyl)-2-t-butoxycarbonylaminobutanoic acid • 
benzyl ester, 

(4) (2S)-3-cyclohexylcarbamoyl-2-t-butoxycarbonylaminopropanoic acid • 
4-methoxybenzyl ester, 
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(5) (2S)-N-(4-methoxyben2yl)-3-cyclohexylcarbamoyl-2-t-butoxycarbonyl- 
aminopropanamide, 

(6) (2S)-3-cyclopentylcarbamoyl-2-t-butoxycarbonylaminopropanoic acid • 
4-methoxybenzyl ester, 

(7) (2S)-N-(4-methoxybenzyl)-3-cyclopentylcarbamoyl-2-t-butoxycarbonyl- 
aminopropanamide, 

(8) (2S)-4-(pyrrolidin-1-yIcarbonyl)-2-t-butoxycarbonylaminobutanoLC acid * 
4-methoxybenzyl ester, 

(9) (2S)"3-cyclohexylcarbonyloxy-2-t-butoxycarbonylaminopropanoic acid • 
4-methoxybenzyl ester, 

(1 0) (2S, 3fi)-3-eyc!ohexy!carbo 
acid * 4-methoxybenzyl ester, 

(1 1 ) (2S)-6«cyc1ohexylcarbony'lamino-2-t-butoxycarbonylaminohexanoic 
acid * 4-methoxybenzyl ester, 

(12) (2S)-N-(4-methoxybenzyl)-3-cyclohexylcarbonylamino-2-t-butoxy- 
carbonylaminopropanamide, 

(13) (2S)-4-cyclopentylamino-2-t-butoxycarbonylaminobutanoic acid • 
4-methoxybenzyl ester, 

(14) (2S)-N-(4-methoxybenzyl)-3-cyclohexylsulfonylamino-2-t-butoxycarbonyl- 
aminopropanamide, or 

(15) (2R)-N-(4-methoxybenzyl)-3-cyclohexylsulfamoyl-2-t-butoxycarbonyl- 
aminopropanamide, 



or a non-toxic salt thereof, or a hydrate thereof. 
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